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HOW TO ANALYZE PRODUCTION REJECTS 














READ THE QUESTIONS CAREFULLY— and see how many you can 
get without looking. 

We'll give you a hint to start with. Automatic grinding 
goes back quite a few years. It's older than you probably 
think. But with that, you’re on your own. 

If you get three out of seven, you've scored a fair aver- 
age. Get five out of seven and you rate among the experts 
in machine tools. If you can answer all seven questions cor- 
rectly, you're either phenomenal—or an old Heald employe. 

And if there is any question you'd like to ask about auto- | 
matic internal grinding—how to put it to work on your own 
production line, for instance—the chances are we have the 
answer. Write: THE HEALD MACHINE COMPANY, Worcester 6, Mass. 
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1. When did the first Heald 
internal grinder with a com- 
pletely automatic grinding 


2. What was the first evto- 
matic internal that would 
grind without gage plugs or 
any connection with the 


3. Why was the Heald No. 
81 Centerless Internal such 
a revolutionary development 
in automatic grinding? 


4. How many grinding ma- 
chines can one operator han- 
dle—-(1) (2 or 3) (4 to 6)? 


cycle appear? 
















work ? 


Below, the completely automatic 
Heald No. 81 Centerless Internal 
Grinding Machine, for mass produc- 
tion of parts up to 4'4" O.D. x 3” 





long. Automatic sizing is also avail- 
able on Heald Internals for medium 
and large-size grinding operations. 





7. Where would you be 
most likely to get the newest 


6. can you name the two 
most accurate methods of 


5. the diagram shows a 
method of internal grinding 


by which cylindrical work is automatic sizing in internal developments in automatic 


located and driven from its grinding? grinding, along with the 


own outside diameter. Can service and experience that 


you name it? goes with them? 













ee ANSWERS + 7. 1925. It was the Heald Electric Indicator Interna! 
a 2. The Heald No. 72 Size-Matic Internal, introduced in 1926 © 3. Because ‘ 
' it was completely automatic in operation—with automatic loading, auto- t 
matic size control, automatic cycles, and automatic ejection © 4, When the s 
machines are Heald No. 81 Centerless models, one operator—and a semi 

N 


skilled one at that—can run from 4to6 © §, Heald Centerless Grinding, 


in which three rolls replace the conventional chuck e 6. Heald Size-Mati C 
(“automatic brain”) and Heald Gage-Matic (solid plug gaging) size control lu 
7. From Heald, of course—who else? : 


HEALD 


means more precision 
... less cost 
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Truckin’ on Down ... Our cover Ko- 
dachrome shows a Clark 4000-lb. Elec- 
tric Carloader fork truck with 108-in. 
lift height at Edward Valves, Inc., East 
Chicago, Ind., removing a valve cover, 
7x31 in., heated to 1600 F., from a 
Stewart furnace. Forks 36 in. long are 
inserted directly into the furnace to load 
and unload all sorts of forgings and 
have not been distorted by this practice. 
The truck avoids exposure of two men 
to furnace heat to perform the same job 
manually, also handles die-setting on 
forging hammers and other heavy work. 


Qe 


Further Forging ... To complete our 
special report on forging, we present 
“Forging Practice’—14 pages of up- 
todate methods and materials data dis- 
tilled from some 5000 miles of travel 
by Associate Editor Ashburn to visit 
plants forging a variety of materials. 
Section I, covering Fundamentals of 
Forging, appeared in 4.M. for April 10. 
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Carbon Soldering Modernized 

Kollsman Instrument Div., Square D, 
has modernized carbon soldering by 
fixturizing, finds the method cuts re- 
jects, costs, labor . . . even occupational 
dermatitis. Francis C. Dupre, supt. of 
assembly, tells the story in this issue. 


Qe 


Plastics Again . . . Mold designers 
and makers will be interested by the 
facts on ejector-pin design, presented 
in two fast-reading pages . . . And for 
the press man, we've two pages of ref- 
erence sheets on allowances for 90° 
bends. 


2 


Popular Demand ... Like the sideshow 
barker, we cater to popular demand. 
Some months ago, we published a 
Talking Shop paragraph describing hy- 
draulization of an old belt-driven planer 
at Beatty Machine & Mfg. Co. Readers 
clamoured for details, so we asked 
Crawford Beatty to supply them. 


Ce’ 


More on Tooling... This issue turns 
out to be a gold mine for tool engineers 
and machine men . . . Rupert LeGrand 
adds to the wealth of information with 
a series of ideas from Buick on tooling 
high-production machining jobs. H. A. 
Frommelt supplements his special re- 
port on carbide milling (April 24 
A.M.) with a 3-part series on specifying 
machine tools for carbides, Part I of 
which is in this issue. 


Qe 


Magazine Loading ... W. L. Wood- 
cock, tool and gage designer at the 
Alexandria Naval Torpedo Station, has 
provided us with some ideas on mag- 
azine loading in second-operation work 
on B. & S. screw machines. His objec- 
tives are gravity feed, good finish and 
no scarring of finished surfaces—laud- 
able ones, you'll agree. 


Is a Spade a Spade? ... Just the other 
day we were discussing broaching with 
one of the broach manufacturers. Says 
he, “Do you think an ad should be di- 
rect or subtle in the industrial field?” 
Without waiting for an answer, he told 
us about the technical magazine ad 
which showed a housewife going over 
her floors with a vacuum cleaner. The 
heading on the ad read, “What has 
this got to do with broaching?” The 
company was swamped with inquiries 
for vacuum cleaners. It’s only fair to 
say that most inquiries of this type 
came from foreign countries. 


Cw 


Coming ... A significant article, in 
the light of the forthcoming Machine 
Tool Show, is the program of Cromp- 
ton & Knowles for replacement—which 
resulted in purchase of $750,000 worth 
of machine tools last year. It’s in 
May 22, as is an article showing how 
internal grinding has been done to lap- 
ping tolerances. Also: A special report 
on apprentice training. Details of die 
design for aluminum alloys. A press- 
welder line at 1900 Corp. Plastic ways 
for machine tools. Transfer presses at 
AC Spark Plug. More Frommelt on 
specifying machine tools for carbides. 
Maintenance of carbide reamers. 


American Machinist - May 8, 1947 





RTMEF 
pECHNOLOSY DEPA 


EASIER HANDLING 


New Gleason No. 26 
Quenching Press 


...@ larger machine to handle larger § 
gears, discs, liners, bearing races, etc. 


A larger machine incorporating all of 
the features which made the Gleason No. 
16 Quenching Press so widely accepted 
... positive chain of work... entirely Sb al 
automatic, metallurgically correct oil flow 
. » Simplified changing of work and 4 
dies .. . built-in pumping system and oil 


reservoir capacity up to 25” in diameter. 


i 
: 
Fs 
f 
E 
£ 


oe. 


i 


Be i ; 


Builders of Bevel Gear Machinery for Over Eighty Years . 
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@The formula for useful longevity is 
about the same for both men and machines. For the 
New CINCINNATI! No. 2 ML, the formula is evident by the 


features illustrated. @ First of all, the machine has a 


rugged framework which maintains accuracy of align- , 
ments while taking cuts up to the capacity of the 3 h.p. 
motor within the column. To this sound beginning, add ‘ 
the regularity of habits enforced by the features shown F 
here, and you have a machine which will always be 


on the job...for years to come. @The ciIncINNATI 
No. 2 ML, companion to the popular No. 2 MI, has many 


other features, too, which make it an ideal milling 





THE CINCINNATI MILLING 


MILLING MACHINES 









OIL DISTRIBUTION 
CENTER 















INTERLOCK 


PUMP 


OL RESERVOIR FILLER 


1? \_verticat screw | _VERTICAL SCREW 
OL RESERVOIR 





STRAINER 





















% machine for cost-conscious shops of all kinds, from 
a small repair shops to toolrooms of the high production 

industries. Spindle speeds are changed with a single 
- crank type control throughout their entire ratio of 
di 60 to 1. Sixteen feeds, from %” to 30” per minute, are 
< also changed with a single crank type control. Many 

other features offer lower milling costs throughout the 
2 long, useful life span of the New cincinnati No. 2 ML. 
Z @ These machines are built in Plain and Universal 

styles. Many attachments are available for both. We 
. shall be glad to send you a copy of catalog M-1507-1 






which contains complete specifications. 
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MACHINE CO » CINCINNATI 9, OHIO, U.S.A. 


BROACHING MACHINES ° CUTTER SHARPENING MACHINES 









THE FELLOWS METHOD.:.MACHINES AND TOOLS FOR 
He a a gp” 
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On many machines, quiet gear operation has come a long way. But, 
along with the demand for increased power and higher speeds, the 
positive quieting of all gear mechanisms has become the order of the 
day. Smooth, quiet operation affects the salability of products... length- 
ens their lifetime of substantial efficiency...and makes work places 
tolerable to machine operators. 


The machine tool field is typical. Fellows Gear Shaving has proved itself 
in quieting gear action with freedom from excessive wear. Gears, precision- 
cut on the Gear Shaper, are shaved in this quick, low-cost finishing opera- 
tion to tolerances that assure quieter action under all 
loads. Fellows Inspection Instruments are available to 


keep constant check on all possible errors. 


For full information on how to bring a new degree of 
quietness and precision to your machines, write for the 
new illustrated book, “The Fellows Method” or present 
your problems to: The Fellows Gear Shaper Company, 
Head Office, Export Dept., Springfield, Vermont, 
U.S.A. Branch Offices...616 Fisher Bldg., Detroit... 
or 640 West Town Office Bldg., Chicago. 


7-Type Fellows High-Speed 
Gear Shaper 
@ GOVERNMENT SURPLUS MACHINE TOOLS: We ore licensed under the WAR ASSETS ADMINISTRATION fo 
act as dealers in the disposal of Government Surplus Machinery. Those interested in obtaining such 
machinery should contact our Main Office, Springfield, Vt.; or our offices in Detroit, Mich. and Chicago, Ill. 


ALL OPERATIONS FROM BLANK TO FINISHED GEAR 
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or Production Center-Type work 


you need | 


@ Would you like to speed up the precision infeed grinding 
operations on your small center-type work? It can readily 
be done on cINCINNAT! FILMATIC 4” Plain Hydraulic 


Grinders equipped with production features consisting of: 
a) Automatic Infeed Attachment, and b) Hydraulic Foot- T 4 i Ty i 
stock. This equipment is shown in the two illustrations 

on the opposite page. @ The entire cycle is very rapid and 

automatic. The operator dogs the work (while the previous 

part is being ground), places it on the cradle with one 


hand and moves the infeed lever to “IN” with the other 


hand. Then the entire cycle proceeds automatically: 


Footstock center engages work...work ro- 
tates and coolant starts...grinding wheel 
rapidly advances, grinds, tarries to spark-out 
and retracts... footstock center retracts. 


Notice that close attention on the part of the operator, and 
time-consuming motions of his hands have been greatly 
reduced. Naturally he turns out more work. QIt will pay 
you to investigate the cinciINNATI FILMATIC 4” Plain 


Hydraulic Grinder for your small center-type work. Write CINCINNATI FILMATIC 4” Plain Hydraulic 
: Grinding Machines are built in 4”x12”, 
for catalog G-551 and 4°x18” sizes. Complete specifica- 
tions may be obtained by writing for 

catalog G-551. 


CINCINNATI GRINDERS 


CENTER TYPE GRINDING MACHINES 
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Drawing of armature shaft, infeed ground on CINCINNATI 
FILMATIC 4” Plain Hydraulic equipped with Automatic In- 
feed and Hydraulic Footstock. Heavy black lines indicate 
ground diameters. Production 200 per hour per diameter. 
Tolerance 4 of blue print allowance. 


Left: AUTOMATIC INFEED on CINCINNATI 
FILMATIC 4” Plain Hydraulic Grinder. Stroke 
for the automatic infeed cycle adjustable for 
stock allowance up to .060” and retraction 


up to 1” 


Below: HYDRAULIC FOOTSTOCK on CINCINNATI! FILMATIC 
4” Plain Hydraulic Grinder. In conjunction with load- 
ing cradles, it eliminates the operation of manually 
placing and removing the work between centers 
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INCORPORATED CINCINNATI 9, OHIO, U.S.A. 


-CENTERLESS GRINDING MACHINES CENTERLESS LAPPING MACHINES ° 





Manufacturers in all types of 
industries step up milling pro- 
duction, minimize errors and 
cut costs per man- and ma- 
chine-hour with Van Norman 
Ram Type Millers. 

These versatile machines meet 
daily fluctuating milling re- 
quirements by enabling oper- 
ators to perform horizontal, 
angular, or vertical milling, all 
with one machine. In addition, 


No. 36 TABLE: 58”X13” 


Van Norman Ram Type Millers 
cut idle operator and machine 
time as well as improve ac- 
curacy because most jobs can 
be carried through to com- 
pletion in the original set-up. 
Other Van Norman advan- 
tages include front and rear 
directional control of all power 
feeds as well as six way rapid 
traverse, single lever feed se- 
lector, front and rear manual 


American Machinist 


controls, heavy construction, 
massive cutterheads, anti-fric- 
tion bearings and automatic 
lubrication. 

See for yourself how these 
machines cut costs, improve 
accuracy and increase pro- 
duction in the toolroom, ma- 
chine shop, experimental 
laboratory and pattern shop. 
Write: Van Norman Company, 
Springfield 7, Massachusetts. 
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RAM TYPE MILLERS 


Meet Job to Job Requirements 


Cut Idle Machine Time Up to 50% 


Adjustable cutterhead permits vertical, Adjustable cutterhead and movable ram Front and rear control of hand ‘and 
horizontal or angular milling ... gives in combination with the saddle crossfeed power feeds give complete visibility and 
the work range of several single-purpose provide maximum versatility. (Subhead control of operations from either loca- 
machines. mounted on cutterhead.) tion. Reduces worker fatigue. 


Horizontal milling setup. The ram-type With head locked in angular position The ram-type miller used with adjustable 
overarm with d~ ail ways and outer the operator is taking an angular cut and cutterhead in the vertical milling position 
support assu’ : rigidity and accuracy. operates the miller with rear controls. ++. Operator using front controls. 


Wage 0 bin 
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The few operating parts of LANDIS Die 
Heads and their precise assembly make it 


possible to produce threads within extremely 


close tolerances on a high production basis. 
% Send for Bulletins describing Landmatic Die Heads : 
E 


=_ 


THREADING MACHINES + COLLAPSIBLE TAPS + PIPE THREADING MACHINERY 
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LANDMATIC 


Hardened and Ground or Heat Treated 
DIE HEADS Are Used in Turret Lathe 
Operations in Most Plants 


WAYNESBORO 
Penn 4 , U-S-A. 


Batt HEADS . CHASERS 
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LANDIS TOOL COMPANY, § WAYNESBORO, PA. 





Basic principles of lubrication govern the 
performance of sleeve bearings. Proper application of 
these principles and the innate quality of Bunting 
Bronze Bearings give assurance of successful 
operation in service. The wide experience of our 
engineers is at your disposal. THE BUNTING BRASS 
& BRONZE COMPANY, Toledo 9, Ohio. 

Branches in Principal Cities. 


BRONZE BEARINGS 
PRECISION BRONZE BARS 
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REACH PEAK PRODUCTION 
with the Versatile, Efficient 
COVEL NO. 15 
SURFACE GRINDER 


Proved in tool-room and on production line, this 
6” x 18”, hand feed surface grinder combines up-to- 
the-minute’ improvements in grinding machinery — 
and high standards of craftsmanship — to furnish you 
with a tool that will help lower costs and increase 
output. The No. 15 is one of the COVEL line of pre- 
cision machine tools which includes: universal cutter 
and tool grinders, twist drill grinders, boring ma- 
chines and precisi@n vises. 

* 1/2 H.P. Motor Call your nearest dealer or write for Bulletin 


























Compare These Advantages 


* 10" x 44" Wheel 
* Built-in wheel truing device 
* Right hand table operation 


* Convenient Elevation 
control 








Hardened, Precision Ground Ways on Top 
of Knee — one of the many COVEL features 
that guarantee long life. 











, COVEL MANUFACTURING CO. 
BENTON HARBOR, MICHIGAN, U.S.A. 








INDUSTRIAL 
GRINDERS 
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No. 1895 Hi-Helix 


End Mill flutes 


general end milling 


Four For 


x 


Helix Ball End 


For milling 


1887 Hi 
Two flutes 
round bottom holes, 


No 
Mill 
fillets 


radius-bottom slots, etc 


No. 1887 


Double 


/ No. 1896 / 


No. 1896 Hi-Helix Double 
End Mill Ideal 
for milling keyways, slots, 


Two flutes 


channels, etc 


Hi-Helix 
Two flutes 


Single 
For 


No. 1898 
End Mill 
milling keyways and slots 
from the solid, can be fed 
directly into work without 


previous drilling operation 


No. 1898 


No. 1895 


Oe ena 
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No. 1900 _  Hi-Helix Long 
Single End Mill. For milling 
out slots, recesses, efc., 
that cannot be reached by 


regular length mills 


Diameter 
End TLL 


No. 1895 —Smail 
Hi-Helix Double 
Four flutes 


No. 1896—-Small Diameter 
Hi-Helix Double End Mill 
Two flutes 


No. 1896 


No. 1897 


Wins st 3 | 











No. 1902 -Hi-Helix Si 
End Mill. Right hand « 
left hand Usec 
die work 


No. 1903 —Hi 
Single End Mill 
left hand 
deep 
length 


-Helix Long 
Right hand 
The 


where 


spiral spiral 


cut 
tool 
regular 


not reach 


etc 


for slots 


mills will 
. 
No. 1899 Pli-Helix L 
Singté End Mill 
5 ' For deep milling of 
al which cannot be 


with ordinary length m 


Two fi 


Hi-Helix 
For general end 


No. 1897 
End Mill 


milling 
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Here's a Task Force’ 


that makes Milling Jobs 


Specify Morse Hi-Helix End Mills for your 
milling jobs and costs go down thru faster cut- 
ting, longer service life and tough-job depend- 
ability. 

Morse Hi-Helix End Mills have an edge over 
ordinary mills because more than 80 years of 
cutting tool “savvy” combines with 18-4-1 
High Speed Steel and special heat treatment for 
toughness without sacrificing cutting ability. 
Benefits are quickly noticeable in a cutting ac- 
tion smooth, rapid and with a minimum of 


The Original Manufaétturer of 


‘it 


Store: 130 Lafayette St. » Detroit Store: 2952 East Grand Blvd. « 
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chatter—plus shear cutting performance that 
causes the chips to curl and roll out without 
clogging the flutes. 

Remember, too, that Morse Hi-Helix End 
Mills are properly undercut and ground with a 
primary and secondary clearance for use in the 
general run of materials. ““Morse” means more 
quality in machining—and a full line. Your In- 
dustrial Supply Distributor can provide a Morse 
recommendation in selecting the precise end 
mill for your job. 


ftp 


Chicago Store: 570 West Randolph St. » San Francisco Store: 1180 Folsom St 
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ONE WEEK 
DELIVERY 


The popularity of this Norton 
Surface Grinder enables 
us to build it on a pro- 
duction basis. Machines 

with standard mechanical 
and electrical equipment can 
be shipped in one week 


from receipt of order. 
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The NORTON 6 x 18" Surface Grinder 
provides: 


1. Accuracy to meet exacting tool room requirements 
Speed to meet the needs of the production line 
Ease of operation and control 

4. Sturdiness and durability for low maintenance cost 


Dependability of NORTON design 


These are some of the features that have made the Norton 6" 
Hydraulic Surface Grinder so outstandingly popular. It is com- 
pletely illustrated and described in Catalog 954. Write for a 
copy today — no obligation. 


NORTON COMPANY, WORCESTER 6, MASS. 


New York + Chicago «+ Detroit «+ Cleveland + Hartford 
Distributors in All Principal Cities 
M-542 
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HIS IS one of those ‘“‘high’’ jobs with the arm as high as it will go. But 
note that all control levers on the head are still within easy reach of the operator. 


The value of the ‘‘American’’ Hole Wizard’s concentrated control at the bottom 
of the head is clearly demonstrated by this job. 


Note, also, how easy it is for the operator to make the speed changes for the 
different tools. Not only are the speed change levers within easy reach, but the 
speed change mechanism is direct reading so the operator can see how to get the 
speed he wants and get it quickly without fear of mistake. 





Operators like ‘‘American’’ Hole Wizard Radials. Ask the man who runs one—see 
what he says. An operator gets more work from a machine he likes. 


Descriptive Bulletin No. 327 tells the whole story. Want one? 


A end Kill lull Cincinnati,Ohio U.S.A. 





NOW . You Can Meet 95% of Your 


Alloy Steel Needs with Only 2 Steels! 


For simplified selection, easier fabrication 
and reduced inventories... 


Where you once had to select from dozens of alloy steels, you can 
now simplify selection, fabrication and inventory with these two 
Chrome-Nickel Alloys! And the best part of it is that you can get 
these two steels right from local Carpenter warehouse stocks. You 
get the steel you need—when you need it! 


For the full story on this ‘‘team’’ of Carpenter Chrome-Nickel Alloy 
Steels to meet 95% of your requirements, ask for the new booklet, 
“Two Steels Simplify Your Alloy Needs’’. Your nearest Carpenter 
warehouse is listed below. For your copy just write a note on your 
company letterhead. 


Available NOW From Your Carpenter Warehouses 


BUFFALO CHICAGO CINCINNATI CLEVELAND DAYTON DETROIT 
HARTFORD INDIANAPOLIS NEW YORK PROVIDENCE ST. LOUIS 


SPECIAL PURPOSE 


© ALO STEHS =k 


... made in a tool steel mill 3 coane 
i, Cmrpoe 


... inspected by tool steel standards 


THE CARPENTER STEEL COMPANY 109 W. BERN STREET, READING, PA. 
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Their Fast, Cool Grinding Action 
Can Cut Costs on Many Jobs . . . 


F you have jobs where stock removal is heavy, 

where contact is broad or where extra cool- 
ness of cut is essential, it will pay you to try 
Norton OPEN STRUCTURE grinding wheels. 


They are available in the several varieties of 
Alundum abrasive; also in Crystolon abrasive for 
grinding carbide tools. The combination of 
OPEN STRUCTURE and the new 32 ALUNDUM* 
abrasive is showing truly remarkable results in 
many plants. 

Let a Norton abrasive engineer study your grind- 


ing jobs and specify OPEN STRUCTURE where 
it can save you time and money. 


NORTON COMPANY 


Worcester 6, Mass. 
Distributors in All Principal Cities 


* Trade Mark Reg. U. S. Pat. Off. w-litt 
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Let’s look grinding costs 


in the face 


You may get a surprise when you look your Peninsular engineers have been per- 
grinding costs in the face. forming this service for industry. 


- 


You may find profits wearing down They have learned that each grinding job 
with every turn of the wheel. has its special needs. Every Peninsular 
Here’s our proposal to bring your grinding grinding wheel is specially made for its 
costs to rock bottom: let Peninsular engi- particular job. 
neers gi’e your grinding operation a com- The Peninsular Grinding Wheel 
plete study—your machines, the materials Co., 729 Meldrum Ave., Detroit 7, 
you grind, the wheels you use. Michigan. Sales Offices: Chicago, 
From this study, Peninsular will de- Philadelphia, Boston, Buffalo, Cleve- 
velop grinding wheels to keep your land, Pittsburgh, Houston, St. Louis, 
production costs down. For 58 years, Cincinnati. 


PENINSULAR 


INDIVIDUALLY FMMSUUR ec WG/NEERED 





GRINDING WHEELS <- 


SPECIALISTS tN RESINOID BONDED WHEELS 
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This Peninsular “face” is a disc wheel for 
rough grinding, with smaller photographs 
of the same wheel for eyes, the mouth a 
surface grinding segment edge, and the hat 
a cylinder wheel for surface grinding. 


947 
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Recarpress of quantity or type, 
. “4 Al dawns you'll profit by specifying Adams cus- 
Y tom made gears for your product. 


Made on the most modern gear cut- 
ting machines by skilled workmen, 


* ®, 
for high quality geq r 4 Adams gears are quality controlled to 


guarantee exact conformance to your 


d F XxX A C Tl Y specifications. Write for further in- 
-_ P | fo THE ADAMS 


formation, today. 
COMPANY, 1942 Bridge St., Du- 


your specifications saan tobe 


the ADAMS compa 


Dubuque, lowa, U.S. A. 















FINE GEARS MADE TO YOUR SPECIFICATIONS. 3 . . ESTABLISHED 1883 
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Words, when compared with 

the picture stery above, become 

inadequate in conveying to you the 

degree of accuracy and the standard of fine 
workmanship obtained by Mahon craftsmen in 

the art of welding. Regardless of what your welded 
steel requirements may be, Mahon is your assur- 
ance of every advantage of Steel-Weld Fabrication. 


Address STEEL-WELD DIVISION 
THE ®. Ga: Be eee COMPANY 
Detroit 11, Michigan e Chicago 4, Illinois 


Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 


a 


= : ees 5 % 
r a 
‘ e- 

. 
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Springfield 30° Medium Duty Geared Head Lathe 


To handle those big jobs and the smaller ones choose are available in the 30” lathe. Reverse gears are ar- 
Springfield Geared Head Lathes. Long, accurate perform- ranged to produce right- or left-hand threads without the 
ance is “built in’ with the deep well-ribbed bed, with the use of wrenches and with a minimum of effort. Lead screws 
nickel and chrome steel used and with the powerful mas- are tested to .001 inch to the foot and are used only for 
sive design. Thirty-six changes of threads and feeds threads. A feed rod is supplied for all feeds. 











When in need of a 30" lathe, write us 
for Bulletin 165. 


THE SPRINGFIELD MACHINE TOOL COMPANY 


SPRINGFIELD OHIO, U.S.A. 
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It is reported that ......++ 


“Styrofoam,” styron plastic ex- 
panded 40 times into a multicellu- 
lar, foamlike mass, is being offered 
by Dow Chemical Co., as an in- 
sulating material. 


get ready with GONE for tomorrow 


Soft enough to be machined, 
punched or drawn, two new mag- 
net metals, Cunico and Cunife, 
have been developed by General 
Electric Co. 


be ready with CONE for today 


Large and complex glass-to- 
metal seals are made at Westing- 
house Lamp Division by spraying 
liquid-suspended powdered glass 
on hot Kovar metal. 


get ready with GONE for tomorrow 


Especially intended to prevent 
shifting of loads in freight cars 
and trucks, Load-Lok, a glue 
made by National Adhesives, has 
high sheer strength, but can be 
broken at will in unloading. 


be ready with CONE for today 


The new Lycoming XR-7755, a 
36-cylinder radial, develops 5,000 
h.p. at 2,600 r.p.m., and is said to 
be the world’s most powerful air- 
craft engine. 


getready with CONE fer tomorrow 


The U. 8. Department of Agri- 
culture is now operating an ex- 
perimental alcohol plant at Peoria 
with a capacity of 500 gallons per 
day from farm waste. 


be ready with GONE for today 


U. S. Rubber Co. is selling a 
lighter-than-cork cellular rubber 
that is resistant to moisture, fire, 
rot, acid, oil, vermin and termites. 


get ready with CONE for tomorrow 


Union Pacific R. R. has placed 
orders for 64 diesel-electric loco- 
motives. This is said to be the 
largest order for diesel-electric 
locomotives in railroad history. 
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Atlantic Coast Fisheries Co. 
has developed a machine with 
which one operator can fillet had- 
dock at the rate of 45 per minute. 


set ready with GONE for tomorrow 


Barber-Colman Co. has a new 
machine to automatically perform 
threading-up operations on textile 
looms by the use of punched cards. 


be ready with CONE for today 


The Pennsylvania Coal Co. will 
supply its miners with music by 
means of loud speakers at the top 
and bottom of the mine shaft. 


get ready with CONE for tomorrow 


A simple change in tread design 
makes the new Firestone Tractor 
Tire out-pull previous tires. 


FOLLOW THESE 





The Spang-Chalfant Div. of 
National Supply Co. in Pittsburgh 
is making steel pipe with a baked- 
on phenolic plastic coating which 


has been tested for several years 
in the oil fields. 


be ready with CONE for today 


Hobart Bros. Co. has designed 
a self-propelled and _ self-powered 
mobile are welder for use in rail- 
way yards, oil refineries and large 
factories. 


get ready with CONE for tomorrow 


The thumbnail size silicon crys- 
tals made by Sylvania Electric 
Products can be used as first 
detectors in superheterodyne re- 
ceivers, and unlike tubes, require 
little space and no filament supply. 


be ready with GONE for today 


The Locomotive Development 
Committee of Bituminous Coal 
Research expects to. conduct on- 
the-rail tests of its coal-fired gas 
turbine locomotive this summer. 


PAGES FOR NEWS OF PROGRESSIVE PRODUCTICN 
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MACHINE JoB® 


Do you want to increase the productive- 
ness of your standard milling machines? 
Then consider the application of Kemp- 
smith standard attachments. These de- 
pendable, precision-built tools are made to 
perform the most delicate milling opera- 
tions with both speed and accuracy. They 
are the product of 57 years’ specialized 
experience, manufacturing milling ma- 
chines exclusively. The same high degree 
of rigidity and precision, characteristic of 
Kempsmith Milling Machines, is embodied 
in these standard attachments. It will pay 
you to investigate. Write for literature. 


THE KEMPSMITH MACHINE CO. 


MILWAUKEE 14, WIS., U.S. A. 


KEMPSMITH Standard Milling Attachments 


1 VERTICAL HEAD con- 
verts horizontal to 
vertical machine, retain- 
ing identical spindle 
characteristics. 


2 HI-SPEED UNIVER- 

SAL for high speed 
angular milling in ail 
planes. 


3 CIRCULAR TABLE for 

milling circles or 
cams, gear cutting, high- 
speed continuous mill- 
ing, etc. 


4 SLOTTER for keyseat- 

ing, broaching, gen- 
eral slotting, tool and 
die making, etc. 


KEMPSMIT 


g VISES, both plain 

and swivel types, 
adaptable to special jaws 
to save fixtures. 


G UNIVERSAL DIVID- 

ING HEAD for plain 
indexing and spiral 
milling. 


SS 0 PL reece 
fF, cectston Bull Mitlin Gy 
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A’ MODERN PRECISION BALL PLANT) 
eed backed. 04. PENNA. 


COUNTY 


WILLOW GROVE 


EPHONE WILLOW 
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FOR DETACHABLE OR 
ADJUSTABLE ASSEMBLIES 


FOR USE ON: 
Automobiles 


Electrical Equipment 


Children’s Toys 


Household Appliances 
Office Equipment 
Garden Accessories 


—with a Nylon Red Elastic Collar 
that provides dependable REUSABILITY! 


damage the threads or gall the finish, 


Self-locking wing nuts fulfill a long-stand- 
ing need. Many detachable or adjustable 
assemblies require the convenience of a 
wing nut. Yet, such assemblies have al- 
ways suffered from the inability of ordi- 
nary wing nuts to stay tight. ESNA has 
provided the answer to this problem with 
a self-locking, self-sealing Wing Nut with 
a reusable Nylon Red Elastic Collar. 
The new ESNA Wing Nuts —like all 
Elastic Stop Nuts — remain self-locking 
against Vibration, Impact and Stress Re- 
versal in both fully seated and positioned 
settings. Yet, they are readily removed 


by hand. They do not deform the bolt, 


Many opportunities exist to improve 
finished products and to increase their 
serviceability through the use of ESNA 
Wing Nuts. They will eliminate all wear 
now caused by loosened fasteners .. . 
permit accurate final adjustments, easy 
removal for quick replacements and 
product redesign for faster assembly. 
Leading industrial distributors are 
stocked and ready to serve you. For fur- 
ther information address: Elastic Stop 
Nut Corp. of America, Union, N. J. 

Sales Engineers and Distributors 


are located in principal cities. 


ELASTIC STOP NUTS 


INTERNAL 
WRENCHING 


PRODUCTS OF: 


34 


ELASTIiC STOP NUT CORPORATION OF 





Furniture 


LOOK FOR THE RED COLLAR 
THE SYM3OL OF SECURITY 


It is threadless and dependably 
elastic. Every bolt— regardless of 
commercial tolerances — impresses 
(does not cut) its full thread contact 
in the Red Elastic Collar to fully grip 
the bolt threads. In addition, this 
threading action properly seats the 
metal threads — and eliminates all 
axial play between the bolt and nut. 

All ESNA Elastic Stop Nuts—re- 
gardless of size or type — lock in 
position anywhere on a bolt or stud. 
Vibration, impact or stress reversal 
cannot disturb prestressed or posi- 
tioned settings. 








% ANCHOR WING g SPLINE 9 CLINCH mel oSANG & CAP 


AMERICA 
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Jo eliminate VIOHAHON cece 


GISHOLT DYNETRIC’ BALANCERS 


locate and measure the cause, for quick and easy correction of unbalance 


Whatever it is—if it rotates, it can be balanced by 
a Gisholt Dynetric Balancing Machine. 


Using electronic means of amplification, the 
Dynetric picks up unbalance vibrations as small 
as .000025”, locates the source and measures the 
amount of unbalance by a simple meter indica- 


tion—all in a matter of seconds. 


For the balancing of many parts such as brake 
drums, cream separator bowls, flywheels, etc., 
the vertical Type S Dynetric Balancer, shown 
above, provides utmost ease in mounting and re- 
moving work for volume production. It is one of 
many sizes and types which handle parts weigh- 


ing from a fraction of an ounce to many tons. 


If your product can be improved by eliminat- 


TURRET LATHES « AUTOMATIC LATHES + BALANCERS e SUPERFINISHERS « SPECIAL MACHINES 


ing vibration, a Gisholt Dynetric will provide 
the quickest, most accurate means known for 
checking and removing the cause—unbalance. 


*Developed jointly with Westinghouse Electric Corporation. 


GISHOLT MACHINE COMPANY 


1245 E. Washington Avenue « Madison 3, Wisconsin 










THE GISHOLT ROUND TABLE 

represents the collective experi- 
LO, ence of leading specialists in the 
» by machining, surface finishing 

\ and balancing of round and 
semi-round parts\Your problems 


are welcomed here. 




















Now Available for Prompt Delivery: 
A New INCH SIZE Line of Low Cost 
Unground Radial Bearings with Solid 


Inner and Outer Rings and Ball Retainer. 





3000 SERIES DIMENSIONS AND LIST PRICES _ 








| 


BEARING NUMBER BORE | OUTSIDE DIAMETER WIDTH | CODE WORD 


List 


y ~ | TOLE! INCHES | RADIUS DIAM. | PRICE 
INCHES | TOLERANCE INCHES No SINGLE 


NO SINGLE DOUBLE 0000 + 
SHIELDS SHIELD SHIELD — CONES TO MINUS xe | INCHES INCHES | SHIELD 


CORNER BALL 











i 
| 


JIBBE 

JIBAB 
JiBCH 
JIBFO 
JIBGU 


015 
015 
015 
015 
015 


025 
025 


— .0005 
-0005 
.0005 
.0005 
.0005 


3O0OINS | |  3001DS 
3002NS 3002DS 
3005NS |  3005DS 
3O006NS 3006DS 
3007NS 3007DS 


3014NS 3014SS | 3014DS 
3OIS5NS | 3015SS (| 3015DS 
3016NS 3016SS 3016Ds 
3020NS 3020558 30200S 
3021NS | 302155 3021DS 


3022NS (_ 302255 3022DS 
3023NS 3023558 3023DS 
3033NS (| 303355 3033DS 
3034NS 3034SS 3034DS 
3035NS 3035SS | 3035DS 


3038NS _ 3038S5S | 3038DS 
.0006 


3039NS 
3040NS — .0006 
3041NS — .0006 
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Outside diameter has ground finish to indiv:ated tolerances. 

Corner Radius indicates maximum fillet radius in housing or on shaft which bearing radius will clear. 

The above list prices apply to 3000 DS, SS and NS types for quantities up to 99 pieces. See discounts on page 6, Catalog No. 125 or 125A. Write for special net prices on larger 
qvontities. 











* 
ow 


-NIGE BALL BEARING COMPANY 


NICETOWN -PHILADELPHIA: PENNSYLVANIA 
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Need stub screw machine reamers of definite decimal Costs are low because they’re mass-produced. Per- 














—— sizes— but FAST? They’re 90% ready for you at Pa W. formance is tops because they’re P&W engineered of 

saline And you get very quick delivery. Here’s how: high-speed steel for toughness and free cutting. Every 
Hardened, ready-to-grind blanks are carried in stock. reamer receives the time-tested diamond blue treat- 

ary Your order comes in. We draw the proper size blanks ment for maximum wear life. Stock reamers are left- 

re from stock, grind them to your specified size — and hand spiral. Right hand, straight-fluted and special- 

_— SHIP PROMPTLY. dimension reamers can be supplied to order at reason- 

DFO : 

2DGU able prices and deliveries. 

DDEN Cut costs. Standardize on PaW Stub Reamers. Get 

> 

~+4 the facts. Ask your Pa W Engineer, or use the coupon 

2D for complete details. 

—_— EFFICIENT REAMER HOLDER . 

>DSV 

— You ream accurately within close tolerances with p r a t t & W h ] t ii e y 

2DUM this holder and PaW Stub Screw Machine Reamers. 

DVT te . 

DDWGS Delicate alignment is possible with the well- Division Niles-Bement-Pond Company 


balanced floating feature. Use individual bodies for West Hartford 1, Connecticut 
each shank diameter or bushing adapters for a single ce 


body to fit all Stub Reamers. PRATT & WHITNEY 


Division Niles-Bement-Pond Company 
West Hartford 1, Connecticut 


Please rush literature describing P a W Stub Screw Machine 
| Reamers. 

































Name 
Title 


Company. 
Address 
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In the Sidney Lathe versatility is combined with sturdy con- 
struction to give dependable precision on a wide range of work. 





HERRINGBONE GEARED HEAD 


The continuous tooth Herringbone 
geared head furnishes a smooth 
flow of power—eliminates end 
thrust and does away with tool 
marks on your work. 


GEARBOX 


The gear box provides forty-eight 
changes of feeds from .0027 to .172 
and 48 changes of threads from 
114 to 92. 


CROSS FEED 
AND COMPOUND SCREW 


Cross feed and compound screw 
are furnished with adjustable nuts 
and tapered gibs to compensate 
for backlash and wear—both are 
equipped with large micrometer 
dials. A micrometer stop on the 
cross feed provides an adjustable 
depth stop for threading and for in- 
ternal and external thread chasing. 


Full details of design .» » construction... 
and operation available in Sidney bulletin. 


Write for yours. 





.. Builders of Precivion Machinery since 1904 
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How fo Layout 
and Mill a 14-Cavity 
Injection Mold — 


FAST! Both halves of the 14 cavity injection mold 
for these plastic shower curtain hooks were set up 
as a single workpiece or unit on the Kearney & 
Trecker Rotary Head Milling Machine table. All 
operations completed in this single set-up .. . 
changing only the special form cutters as required. 


ACCURATE! Completing work in single set-up re- 
duced chance for error. Each operation performed 
on location of scribed lgyout and repeated on each 
additional cavity. Uniform precision results from 
this multiple origination method, Precise control 
of all cutter movements makes this possible. 


KEARNEY & TRECKER 


CORPORATION 


MILWAUKEE 14, WISCONSIN 
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Complete in 
52 Hours 


DIRECT! The operator accurately located the mold 
blocks in relation to the Rotary Head center. Scriber 
held in machine spindle laid out one cavity of each 
shape. No models or templets used -—— blueprint 
was only guide the operator used. Other cavities 
located by simple geometric construction, 


. gam: li 
Ss ’ 
owe ~~ % 
ae 8g wen, 
— 3 - é i ait cad : 
a. us . # 


, 
} 


For more facts on how you can get Fast, Direct, 
Accurate results on other mold, tool, die, pattern, 
toolroom and general production work, using the 
Rotary Head Method, write for bulletin 1002C on 
the Model 2D Rotary Head Milling Machine. 
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Wherever nuts, bolts and cap screws 





ere _DRIVE THEM FASTER 
REMOVE THEM QUICKER _... 


















Harder Blows... Greater Torque...Less Operator Fatigue 


In each of five sizes, this new Thor Reversible Impact Wrench is easily 
the most powerful tool of its class. Thor’s radically new, direct impact 
mechanism—an exclusive feature—hits a harder, smoother blow without torque 
reaction to the operator. 

POSITIVE application of pneumatic power to the short spindle through 
an anvil delivers the full impact of every blow—close to the work. A Thor 
Impact Wrench handles the toughest jobs with greater speed. 

Ther’s amazingly efficient impact mechanism assures longer tool life. 
Simplified design eliminates many moving parts and contributes to low-cost 
maintenance. 

Call your nearest Thor branch or representative for a demonstration. 
INDEPENDENT PNEUMATIC TOOL COMPANY 


600 W. Jackson Boulevard, Chicago 4, Illinois 


Export Division: 300 West 42nd St., New York 18, New York 
Birmingham Boston Buffalo Cincinnati Cleveland Denver Detroit 
Houston Los Angeles Milwaukee New York Philadelphia Pittsburgh St. Louis 
St. Paul Salt Lake City San Francisco Torento, Canada Sao Paulo, Brazil London, England 







PNE 
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PORTABLE POWER 
PNEUMATIC TOOLS* UNIVERSAL AND HIGH FREQUENCY ELECTRIC TOOLS * MINING AND CONTRACTORS TOOLS 
p47 . 
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pousLe HousinG 
OPENSIDE PLANERS 
SWITCH PLANERS 
DIE BLOCH PLANERS 
MILLING PLANERS 


GRAY SPACE SAVER DRIVE 


(Patent Applied for) 


for double housing and openside planers 


e Saves valuable floor space 
e Protects motor from dust and grit 
e Fewer gears, shafts and bearings needed 


e Maximum load carrying capacity with enduring 
smoothness of motion 


e GRAY “Floating Shaft’ eliminates the usual 
flexible coupling with its noise and backlash, as 
well as wear on bearirgs caused by motor 
misalignment 


Write for complete data 


Cincinnati meie, 


SQLD IN CANADA BY UPTON, BRADEEN AND JAMES, LTD. © SOLD IN LATIN AMERICA BY MACHINE AFFILIATES 
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Are you producing metal parts by forming 
small sections and then fabricating them 
into a single unit? If so, H-P-M can save 
you money. Look at the grave vault bottom 
being produced here, for example, in a 
single press operation. 

H-P-M Fastraverse presses make deep, 
intricate draws in all kinds of sheet metal. 
Normally, your part can be drawn in an 
H-P-M press in a single operation, regard- 
less of its size or depth. This saves you 
real money... less capital investment in 
presses and dies, lower labor costs. 





There’s a minimum of non-productive 
time, as the press slide moves to and from 
the work rapidly. Actual contact with the 
metal is “soft”, avoiding destructive, sharp 
impact. Because both press and self- 
contained power unit are designed and 
built by one company—H-P-M—you are 
assured of undivided responsibility for 
press performance. 

Call an H-P-M engineer and challenge 
him to prove how he can save you money 
with an H-P-M press. 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 1002 Marion Road, Mount Gilead, Ohio, U.S. A. 
Branch Offices in New York, Philadelphia, Cincinnati, Cleveland, Detroit and Chicago. Representatives in other principal cities. 
Export Dept: 500 Fifth Avenue, New York, N. Y. Cable—"Hydraulic” 


A-Aydraulic Fastraverse 








a "ino 


gees gS | 3 


Write for your free copy 
of Bulletin 4206. It describes 
H-P-M Fastraverse Metal 
Working Presses. 


Presses 


REVOLUTIONIZING PRODUCTION WITH HYDRAULICS SINCE 1877 





SIMONDS 
Red Tang 
































































































































-.. they keep your File-Costs down 


RED TANG FILES have the same basic tooth-design 

as Simonds Metal-Cutting Saws. So Red Tangs cut, instead 
of scrape . .. remove more metal with less elbow-grease. 
That's why workers like them. And here’s why YOU will 
like them: They last longer ...and deliver more and better 
work per file-dollar. Order Simonds Red Tang Files from 
your Industrial Supply Distributor, or from the nearest 


Simonds office listed below. 
SIMONDS 


SAW AND STEEL CO. 


FITCHBURG, MASS. 
Other Divisions of SIMONDS SAW AND STEEL CO. 


BRANCH OFFICES: 1350 Columbia Road, Boston 
SIMONDS 
27, Mass.; 127 S. Green St., Chicago 7, Ill.; 416 ‘SIMON porrtitt ~ 
W. Eighth St., Los Angeles 14, Calif.; 228 First eveek mais | ~ ” Gek pr ty 
St., San Francisco 5, Calif.; 311 S. W. First a _— 
ee Wheels 
Avenue, Portland 4, Ore.; 31 W. Trent Avenue, tens 
. ? L 4 : Grains 
Spokane 8, Washington; Canadian Factory: 595 
St. Remi St., Montreal 30, Que. 


Special Electric 


Furnace Steels 
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WITH THE NEW AUTOMATIC TURRET LATHE 





MCDERN, FAST . 


The P&J 3U Speed-Flex Auto- ACCURATE — Condensed Specifications 
matic Turret Lathe is NEW from eS a Pi 
the ground up... not the Pi sghel) Mollie © Capacity: Castings and Forgings up to 6” diam. and 4” 
adaptation of a larger ma- | for small work — in length. 
| ee —— oe ee Spindle Speeds: 73 to 1445 RPM standard; dual range 36 
n machine in the P&J’s broad line, to 711 R.P.M. and 73 to 1445 R.P.M. optional. 


it incorporates the basic fea- 


, yee te 
tures of design which have long since been responsible for Swing over Cross Slide: 8%". 


the outstanding performance of all Potter & Johnston Chuck Equipment: diameter (Air operated). 

: Chucking Machines. ite — spate By va" each way. 

] With the advent of the Model 3U Speed-Flex, a machine is eau! ‘ se Rheee 9 sis a | forai 

c available which is exactly fitted to the machining of small = hea ia “he wpe sur wr on 

‘ ork, yet all flexibility in tooling, inherent in the entire Gears: chrome vanadium steel, heat treated and shaved. 


P&J line, is retained. When retooling is necessary it can Bearings: anti-friction throughout. 


Cand 


be handled effectively and economically. Thus this new Control of Speed and Feed: Electro-Pneumatic. 

ember of the P&J family will prove a sound investment Controls: full electrical. 

on the wide range: of small work which falls within its Weight: 5000 approx. 

apacity. . 

Ihis new machine assures highest output per spindle and Complete details covering the P&J 3U Automatic Turrel 
west production cost per operator. Lathe are available on request. 


POTTER & JOHNSTON MACHINE CO. 


Pioneer Manufacturer of Automatic Turret Lathes 


PAWTUCKET, RHODE ISLAND 













American Machinist - May 8, 1947 





EMPLOYERS MUTUALS WRITE: 


Public Liability ... Automobile . . . 
Plate Giass... Burglary ... Work- 
men’s Compensation... Fidelity 
Bonds ... Group Health, Accident, 
Hospitalization ...and other cas- 
valty insurance ... Fire... Tornado 
... Extended Coverage .. . Inland 
Marine ... and allied lines of insur- 
ance. Ail policies are nonassess- 
able. Branch offices in principal 
cities. Consult your telephone 
directory. 





Here is the Inside Secret 


of safety-on-the-road for 


car and truck fleets 


Here’s a typical example of safety on 
the job, as engineered by Employers 
Mutuals for truck fleet operators. 


Over seven years without a single seri- 
ous accident—that’s the proud record 
of one fleet operator with eighteen 
trucks on the road, 


Safety meetings are the inside secret 
of this record of safety on the road 
and at loading platforms. These meet- 
ings, run by the drivers themselves, 
are part of the Fleet Safety Program 
set up by an Employers Mutuals Safety 
Engineer when this fleet was first in- 


sured with E-M. 


Every accident is analyzed. One driv- 
er’s accidents were traced to passing 
cars at intersections. He was shown 
how this cut off both his vision and 
that of the driver he passed. He never 
had another “intersection” accident. 


It was found that another accident- 
repeater could see straight ahead all 


right, but his angle of vision was lim. 
ited. He was trained to turn his head, 
consciously, each way, when approach- 
ing an intersection. He stopped hay- 
ing accidents, too. 


The drivers elect their own Safety 
Board. When the Board holds a driver 
responsible for an accident, he loses 
his chance for a safe driving award at 
the end of the year. And the men prize 
those bronze, silver, and gold “‘No 
Accident Driver” pins. 


Flexibility is the keynote of E-M Safety 
Engineering. Educational work, lec 
tures, movies, literature, posters, 
awards, inspections, training, or riding 
with the men—fleet policyholders use 
any part of the recommended program 
they wish. 


The Fleet Safety Program is good busk 
ness practice—it lowers the operating: 
cost per unit, and serves to reduce 
workmen’s compensation rates, al30 
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yas lim- 
is head, 


- Safety 


o.) 


on the job...off the job! 


+ 


Employers Mutuals leadership 
in safety engineering is nation- 
ally recognized. Started many 
years ago to reduce workmen’s 
compensation losses, this safety 
work has now been extended to 
every type of insurance written 
by Employers Mutuals. 


On the job 


(WORKMEN'S COMPENSATION) 


First a complete survey is made of 
machinery, methods, and surround- 
ings. Specialists on various machines, 
ventilation experts, chemists, indus- 
trial nurses—all play their part. 

Then recommendations are made for 
the elimination of all possible hazards. 


Most important is the education of 
jorkers in safety principles. Regular 
safety meetings are organized. Acci- 
dents are discussed. Safety literature, 
posters, lectures, and films are sup- 
plied. Often incentives for safety are 
Buggested. 

Uther suggestions may include the 
se of safety guards on machines; 
proper work clothes; safer working 


procedures; changes to eliminate oc- 
cupational disease; establishment of 
first aid departments. 


Finally, E-M safety engineers submit 
periodic reports, recapitulating acci- 
dents and analyzing them in detail. 


Safety engineering means fewer acci- 
dents. And lower accident rates mean 
lower insurance costs. 


Off the job 


(GROUP HEALTH) 


Employers Mutuals 24-hour protec- 
tion means peace of mind to employ- 
ees. Group health, accident, and hos- 
pitalization, as a supplement to your 
workmen’s compensation insurance, 
assures them of protection on and off 


the job. 


Relieved of the burden of medical, 
surgical, and hospital expenses, em- 
ployees worry less, work better, pro- 
duce more. 


E-M safety engineering serves you 
here, too. Special literature on diet, 
lectures on health, directions for 
safety in the home and on the street 


EMPLOYERs MUTUAL L 
OF WISCONSIN 





EMPLOYERS MUTUAL FIRE INS 


help your employees and their fam- 
ilies build better health and avoid 
accidents, 


24-hour protection helps cut your 
accident rate, and with it the cost of 
your other insurance. 


Employers Mutuals make 
insurance understandable 


Ask the Employers Mutuals man about 
workmen’s compensation, fleet, group 
health, or any other coverage you 
need. He will carefully study your re- 
quirements, explain the policies you 
need, and see that your policies are 
carefully written to meet your re- 
quirements. 


Or write on your business letterhead. 
We'll be glad to give you the specific 
information you desire, and will en- 
close a free copy of “‘A Dictionary of 
Insurance Terms’’ to help make insur- 
ance understandable. 
Address: Insurance 
Information Bureau, 
Employers Mutuals of 
Wausau, Wausau, Wis. 


IABILITY ‘NSURANCE 
Established 191] 


UR 
enlnnastaes ANCE COMPANy 


H 
ome Office; WAUSAu, WISCONSIN 
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IPOUND FOR /POUND... 
--.get 3 times as many finished parts! 


R317-T can be run at high-profit speeds, 
comparable or in some cases, higher speeds 
than brass. 


CLOSER TOLERANCES 


R317-T machines easily to a bright, nat- 
ural finish. Forms small chips. Does not 
run with the tool. May be worked to very 
close limits. 


LOWER-COST MACHINING 


Accurate volume production with fewer 
rejects. Result: lower cost, more profit per 
finished part. 





BRASS | 


2 finished parts 


Yes—thanks to the favorable weight factor aluminum gives you 
three times as many finished parts per pound as brass. 

By the foot you pay less for aluminum than you do for brass. All of 
which adds up to a saving of about 50% in material cost. 

For high speeds, excellent machinability, a bright, natural machine 
finish and LOWER COSTS, use R317-T, Reynolds new aluminum 
screw machine stock. Only a fraction of the cost per finished piece 
as R317-T weighs only 14 as much as brass (and other heavy non- 
ferrous metals). 

Order now. R317-T is ready for immediate shipment from Louis- 
ville warehouse stock in rounds and hexagons in all standard sizes. 
17S-T, Reynolds standard screw machine stock, is also available now. 

Consult Reynolds. Reynolds is ready to work with your engineers. 
Offices in principal cities. Phone nearest office . . . or write Reynolds 
Metals Company, Aluminum Division, 2523 South Third Street, 
Louisville 1, Kentucky. See Sweet’s or write for Catalog 100-B 
“Reynolds Aluminum — Available now for Today’s Products.” 
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CONSOLIDATED 


MACHINE TOOL CORPORATION 


ROCHESTER, N. Y. 


IS PLEASED TO ANNOUNCE 
THAT IT HAS ACQUIRED THE 
MACHINE TOOL BUSINESS 
OF 


.| WILLIAM SELLERS & CO. INC. 
. PHILADELPHIA, PA. 


EFFECTIVE MARCH 24, 1947 


TS ° > GEFORD*e NEWTON? COLBURN ®? HILLES & JONES ® MODERN 


CONSOLIDATED 


MACHINE TOOL CORPORATION 


ROCHESTER 10,NEW YORK 


ruese (UNBRAKO Sedf—Lochers 
ola oY-MUTy-to 
OVER AND OVER AGAIN | 


Reg. U. S. Pat. Off 





Their knurled cup points make them Self-Lockers be- 
cause the points dig in and stay tight—even when sub- 
jected to the most chattering vibration. Yet, this 








“Unbrakc” Screw can be backed out with a wrench 
and used OVER and OVER AGAIN. That's why 
millions and millions of these dependable “Unbrako” 
Socket Set Screws with the Knurled Cup Points are 
used in industry. Write for the “Unbrako” Catalog 

. it contains complete information about these and 
other “Unbrako” Screw Products. 
















These “Unbrako” Screw Products are available in sizes rang- 
PATO AND. ing from No. 4 to 1%” in diameter and in a full range of 
lengths. 






“Unbrako”™ and “Hallowell” Products 
are sold entirely through Industrial 
Distributors. 
















Knurling of Secket 
Screws originated with 
“Unkeaho” in 1934. 
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“Unbrako” Socket Head Cap i 

Screws with the knurled ~ OR 

head save assembly time be- ee ey The knuvted threads 
cause the knurling provides we s of this “Unbrako 
a slip- and fumble-proof Socket Set Screw 
grip—though the fingers mokes i @ Self- 
and head be ever so oily, 

therefore, they can be Locker, too, for 
screwed in faster and far- Flat, Oval, Cone, 
ther before it becomes nec- a Y> and full dog 
essary to use a wrench. pave. Same. points. 





























KITS: PATS. PEND 














You can’t screw socket screws in 
or out without a hex socket wrench, 
so why not get our No. 25 or No. 
50 “Hallowell” Hollow Handle Key 
Kit which contains most all hex 
bits. 











OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 






tNN ., BOX 





* DETROIT + INDIANAPOLUS «+ $T: LOUIS + SAN FRANCISCO 
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RAM TYPE TURRET LATHES 
























There’s ONE Best Way 


for every job! 


| Are you seeking better ways of doing old jobs? Or does a 
) new product create new problems in saving machining HYDRAULIC AUTOMATIC LATHES 
time and cost? 

If you have these or other questions in the field of metal 
turning and surface-finishing, get authoritative answers ) 
from men who know. Bring your questions to the Gisholt 
“Round Table.” 

At Gisholt, the “Round Table” does not exist in fact— 
but in effect. For here, to assist you in the newest methods, 
is a concentration of skill and experience in producing 
round and semi-round parts—more extensive, we believe, 
than will be found anywhere else. 

With its broad line of machining, surface-finishing and 
balancing equipment, Gisholt specialists can bring more 
knowledge to bear on your specific problems. And you may 
depend on their unbiased judgment. 


GISHOLT MACHINE COMPANY 


1245 East Washington Avenue 
Madison 3, Wisconsin 






FASTERMATIC 


THE GISHOLT ROUND TABLE 


represents the collective experience 
of leading specialists in the machin- 
ing, surface-finishing and balanc- 
ing of round and semi-round parts. 
Your problems are welcomed here. 





BALANCERS 








SUPERFINISHERS 
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EVERY TEXROPE DRIVE IS 
ENGINEERED FOR ITS JOB 


OU GET sound recommendations from 
Allis-Chalmers — recommendations 
backed by the greatest V-belt engineering 
talent and experience in the business, 
Allis-Chalmers originated the Multiple 
V-belt drive 22 years ago. Since then, Tex- 
rope engineers have designed many thou- 
sands of drives, ranging from fractional 
horsepower units for manufacturers of small 


... or One of A 


_THOUSANO, 


Powerful Texrope drive specially 
engineered for a large mill. This 
main driver sheave is 7 ft in diameter, 
has 30 grooves, transmits 1400 hp! 


compressors, pumps or washing machines— 
to the largest V-belt drives ever installed. 
They've served: Textile, Mining, Metal 
working, Petroleum, Chemical . . . in fact, 
every major industry. 

Take advantage of this vast research and 
experience. Bring your V-belt problems to 
headquarters — for the best in engineering 
talent — for the most complete line of V- 
belt equipment made. 

Service is as close as your nearest Allis- 
Chalmers dealer or office. ALLIS-CHALMERS, 
MILWAUKEE 1, WISCONSIN. A 2239 


Refer to Sweet's Catalog 


/ 


TEXROPE 
.. Greatest 


Name in 
V-Belt Drives 


oe =) 


“Super 7” V-BELTS 
Five Types — Sizes 
to suit every power 
transmission job. 


Texsteel, Texdrive, 
“Magic-Grip” 
— sheaves in a full 
range of sizes, 

grooves, 


“Vari-Pitch” 
SHEAVES 


Exact variations in 
speed, stationary or 
motion control. 


SPEED 
CHANGERS 


Speed variations up 
to 375% at the turn 
of a crank. 


yj Xe 
YY Ic yyy ) 
SS 


ENGINEERING 
Finest V-Belt engi- 
neering talent in the 
world—at your call. 





TEXROPE “Super 
7” V-Belts result 
from the cooperative 
research of two great 
companies — Allis- 
Chalmers and B. F. 
Goodrich. They are 
sold only by A-C. 


Z | 
- © 


A CENTURY 
OF SERVICE 
to Industry 
THAT MADE 
America Great 
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announces a NEW 


CHUCKING 
MACHINE 





The Hardinge Wlalté-Oferation Chucking Machine 
fills the gap between second operation machines 
and large turret lathes. 


SOME FEATURES ARE: 

® Eight Position Cross Feeding Turret 
Adjustable Turret Stations 
Screw and Lever Feed for Cross Slide 
Power Feed for Turning and Boring 
Dovetail Bed with Hardened Steel Ways 
Production Threading Head 
Automatic Thread Length Control 


HARDINGE 
\\DOVETAIL BED / 


6” Step Chuck, 
1” Collet Capacity 








= 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 
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Bethlehem’s new tool steel mill depot is now in operation, 
providing greatly improved service. Distributors and mill 
customers can rely on immediate shipments from large 
depot stocks of standard tool and die steels in popular 
sizes and shapes. Modern in every respect, the new 
facilities represent another step forward in Bethlehem’s 
program to maintain a complete tool steel service. 
For every job in your shop requiring tool or die steel, 
there is a Bethlehem grade that will give a good account 
of itself. Call us when tool steel problems get tough—or 


better still, let us work with you from the start. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 


BETHLEHEM STEELS 


54 


TOOL 








NEW MILL DEPOT FOR TOOL STEEL 


Located at the Bethlehem, Pa., plant, the new depot features large stocks of the standard tool steels in popular sizes. 


GOOD NEWS FOR MILL CUSTOMERS 


for EVERY JOB 









Immediate Shijzments 
TOOL AND DIE STEELS 


Carbon and Carbon-Vanadium 
Tool Steels 
Oil-Hardening Die Steel (BTR) 
High-Carbon, High-Chrome 
Die Steel (Lehigh H) 


SHOCK-RESISTING AND 
GENERAL-PURPOSE TOOL STEELS 
Omega and 67 Chisel 


HIGH-SPEED STEELS 
Bethlehem Special High Speed (BSHS) 
66 High Speed 

















* gETHLEHEWy 
STEEL 
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HERE’S A NEW, ADJUSTABLE 
CHUCKING REAMER 


that assures 
FAST, ACCURATE 
PRODUCTION 


After months of careful research and actual 
production tests, Lempco is now ready to offer 
you the best chucking reamer ever made. It is 
made in two styles. Model C has a straight shank. 
Model CT has a tapered shank. 
The new Lempco Reamer can be used in place 
of any standard reamer without changing set up. 
They will produce a smooth finish even when 
used to finish holes with keyways, slots, oi] 
grooves or other interruptions. 


Lempco Chucking Reamers are available in sizes 
from %”" to 1%2”. They have an expansion range of 
.025” to .031” according to size. These reamers 
are not deformed when expanded. They have straight 
line expansion, thus assuring a constant cutting 
surface over the entire length of the blade at all 
times. Blades can be resharpened 8 to 10 times, 


then economically replaced. 

Decide right now to buy Lempco Adjustable Chuck- 
ing Reamers. They will enable you to get better and 
more accurate production. 


WRITE TODAY FOR FULL DETAILS AND PRICES OF THE NEW LEMPCO CHUCKING REAMER 
55 
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ARMSTRONG 
TOOL HOLDERS 


answer both... 


1. The problem of low- 
ering costs 


2. The problem of in- 
creasing output 


By providing permanent, multi-purpose, inexpensive 
ARMSTRONG TOOL HOLDERS that use cutters or bits 
that are quickly ground from standard high speed 
shapes (Saving: All Forging, 70°, Grinding and 90%, 
High Speed Steel), the Armstrong System of Tool 
Holders will reduce your tool cost to an absolute 


minimum. 


By providing stronger more efficient tools, carefully 
developed for each operation, as well as ARMSTRONG 
High Speed Steel, ARMALOY Cast Alloy Cutter Bits 
or Armide Carbide-Tipped Cutters as required for each 
job, ARMSTRONG TOOL HOLDERS permit greatly in- 


creased speeds and feeds, enable you to increase the 
hourly output of every lathe, planer, slotter, shaper, 
turret lathe and screw machine. 


There is no surer way to lower costs and increase 
output, than to use the correct ARMSTRONG TOOL 
HOLDER for each operation on all machines. 


ARMSTRONG BROS. TOOL CO. 


“THE TOOL HOLDER PEOPLE” 
315 N. Francisco Ave. Chicago 12, U.S.A. 


San Francisco and New York 


American Machinist - May 8, 1947 











6 REASONS WHY A BLANCHARD 












“HOGGED” 
THIS JOB 
AWAY FROME 
A PLANER 





. — 
Dee wee eas ate 


THE JOB... 


@ The illustration shows 17 doffer drawing pulley brackets 


being held on a 36-inch chuck of a No. 18 Blanchard Surface Grinder. Material is cast 


iron. Rough size 1534” x 3144” x 334”. Two sides—the top and the feet—are ground, in two 
operations, to make the height 3%". Commercial finish required. 








1. Greater PRODUCTION: Bicnchard-Ground in 3:4 minutes each, or in tc 


of the time previously required. 


2. Saved a FIXTURE: Blanchard Grinding eliminates the use of a hold- 


ing fixture previously necessary. 










send foryoui we Saved MATERIAL: ee ee ee ee 
pg tr —_ wise have been “‘salvage”’. 
Rienehang thie’ 4. Greater FLATNESS: 





book shows over 
100 actual jobs 
where the Blan- 
chard Principle is 
earning profits for 
Blanchard owners. 






These are so effortlessly produced by Blanchard 
5. Finer FINISH: Grinding that—on jobs such as illustrated—you 
get all three of them as “‘by-products”’ from the 


6. Closer LIMITS: —— 











THE MOST EFFICIENT METHOD OF PRODUCING FLAT SURFACES 









Whether your grinding requires hogging cuts or light finish 
cuts, fine finish and/or extreme accuracy, avail yourself of Blanchard 
Free Consultation Service. Another Blanchard Service is Sample 
Grinding on which you pay only the transportation charges. 











BLANCHARD 
The BLANCHARD macuiNne COMPANY 


64 STATE STREET, CAMBRIDGE 39, MASS., U.S.A. 
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U. S. Air Conditioning Company 





TECHNICAL SALES SERVICE—-ANOTHER AIRCO PLUS-VALUE FOR CUSTOMERS 








OF MINNEAPOLIS, MINN. 


@...now saves 60% in cost and 50% in time 
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To weld ©* and 
ithout warping 


Airco’s Technical Sales Division is at the call of all industry in applying 
Airco processes and products in the solution of their problems. If you 
have a metal working problem, ask to have a Technical Sales Division 
man call. Address: Dept. AM-6026, Air Reduction, 60 East 42nd St., 


New York 17, N. Y. In Texas: Magnolia Airco Gas Products Co., Hous- 
ton 1, Texas. 


AiR REDUCTION 
SS 


Offices in All Principal Cities 
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“The Tools you Buy Again” 


ARE THE TOOLS THAT ASSURE 
BETTER, FASTER WORK AT LOWER COST 


The UNION LINE 


TWIST DRILLS 
MILLING CUTTERS 
PEAMERS 
HOBS 
SLITTING SAWS 
END MILLS 
TAPS 
DIES 
SCREW PLATES 
PROFILE CUTTERS 


> 


Longer lasting accuracy and greater all-round efficiency of UNION tools under 
stepped-up production demands are the direct result of careful selection of mate- 
rials, close production control through every step in manufacture and develop- 
ments in tool design which only long, specialized experience can create, 


Better, faster work at lower cost should be the determining factor in selecting 
those small tools which play such a big part in today’s production. Because such 
results are consistently attained with UNION TOOLS, the wisdom of specifying 


“UNION” is apparent. 


UNION TWIST DRILL CO., Athol, MASS. 


STORES—WNew York: 61 Reade St., Chicago: MANUFACTURING DIVISIONS 


. Cli a it: 7 . . 
ph Peay hae ogy seal a ae S. W. Card Mfg. Co. Div., Mansfield, Mass. 
Angeles: 524 E. Fourth St., Seattle: 568 First Butterfield Div., Derby Line, Vt. 

Ave., South. Butterfield Div., Rock Island, Quebec. 


IJNIO 
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WHEN 
COSTS and QUALITY count 
THE Zece 918S TURRET LATHE 


If you machine small and medium 
sized parts from bar stock or on 


second operations — look to this 
new Rivett Turret Lathe. It is 
designed to buy its “vy into your 
plant with cost sav and qual- 
ity control, 

The 918S Turret Lathe cuts the 
initial cost of investment by tak- 
ing work from larger machines. 
It follows by reducing the “dead 
time” of set-up and spoilage on 


every job. Then it really pays 
with lowered time on every picce. 
How? — With the right spindle 
speed for efficient tooling, with 
quick means for chucking work, 
with properly grouped control 
levers and by reducing operator 
fatigue. 

Features designed into the 918S 
Turret Lathe to guard quality 
include a rigidly mounted pre- 
cision ball bearing spindle, pre- 
cise tool indexing, hardened and 
ground steel bedways, vibration- 
free drive and mounting. 


Write for Bulletin 918-ST 


SS 











Stationary Collet — clo 
without lateral movem 
to maintain perfect leng 
on bar stock. Maximy 
capacity 7%” round. 


Draw-In Collet — new ¢ 
sign holds work truer wi 
greater gripping  pow4 
Maximum capacity h 
round. 


Step Chuck — for accurd 
chucking of circular 

irregular parts requir 
only a short grip. Ma 
mum capacity 6” round 





RIVETT LATHE x GRINDER, Ine. 
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(Lotherm Adsorption Apparatus) 


Seen through this mystic maze of tubes and wiring is a Sinclair Research technician. What his 
apparatus means to users of industrial lubricants is no mystery, however. 
At Sinclair Laboratories, the Isotherm Adsorption Apparatus is used constantly to determine the 


effectiveness of adsorbents used in lubricating 
oil refining procedures. Because Sinclair lubri- 
cants are made with infinite care to suit the 
specific requirements of your equipment, it is 
highly important to know exactly how adsor- 
bents, catalysts, and other treating materials 
perform in a refining process. 

This intricate apparatus is an assurance that 
Sinclair lubricant manufacture guarantees the 
very highest quality product. It is one more 
evidence of the painstaking Sinclair research 
and refinery contro] that result in outstanding 
lubricant performance. 








Stuclacr 
Metal Working Oils 
SUPER-WILKUT 


an all-around cutting oil 


For any metal— any automatic 


Non staining * non corrosive 
even on non-ferrous metals 


SINCLAIR REFINING COMPANY «© 630 FIFTH AVENUE, NEW YORK 20, N. Y. 


CRUDES + EXPERT RESEARCH 


FINEST 
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alloy steel in Y/Y 
Hoe feed * endl 


---and in ANY analysis...in ANY heat treatment 
..--in ANY size...and to HIGHEST quality standards 


HAT seems like a pretty big order. But we e If you want it hot rolled . . . in straight 
Ki ies prepared to fill it. Because we are lengths or coiled . .. machine or gag straight- 
completely equipped to meet ALL your alloy ened . . . flattened . . . machine, cracker or 
steel requirements. torch cut ... pickled . . . sand blasted, oiled 
e If you need forging ingots, blooms, billets or limed— 
or slabs . . . square bars, round bars, coiled Whatever your specifications call for—we 
bars, spring flats or special sections . . . plates, can provide. 
sheet,strip,sketch plates orstructural shapes— : ° ° 
e If you use bearing steels, aircraft steels, Complete alloy steel producing and finish- 
gear steels . . . Nitralloy steels . . . regular or ing facilities, both in Pittsburgh and Chicago, 
special analysis alloys— make it possible to expedite deliveries—to 
e If the steel must be quenched and tem- reduce shipping time and cost—to give you 
pered ... regular or spheroidized annealed :.. not only the finest alloy steel produced, but 
normalized . . . stress relieved or tempered exactly as you want it, no matter where you 

3 .. . or needs other special heat treatments— are located. 


CARNEGIE-ILLINOIS STEEL CORPORATION 


» Pittsburgh and Chicago 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Export Company, New York 


Oud you 2 producer a or ‘ " n 
Aa I | lov 


equal, Carnegie-Illinois Steel Corporation’s 





4 


versatility of alloy steel production. 


..- That much of the major contribution 
Carnegie-Illinois was able to make in the 
development of the National Emergency 
Steels was based on the valuable research 
previously done in our laboratories—notably 
in the field of hardenability. 


... That Carnegie-lllinois added new electric 
furnace plants in both Pittsburgh and Chi- 
cago districts to produce qualities suitable 
for aircraft engine parts as well as large 
quantities of bars for aircraft tubing and anti- 
friction bearings. 


Steels 








>| S$ Te 
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SHELDON 


TRB S-56 PRECISION LATHES 


TOMORROW’S LATHE FOR SALE TODAY 


Just as the S-56 (famous as the wartime’s mobile shop and instrument 
_ lathe) was well ahead of its time, the new TRB S-56 is definitely a 


“lathe of tomorrow.” 


Added to its previous advantages . . . to the same rigid 56” bed, 
4-speed V-belt drive with double V belts to spindle, its 1” collet 
capacity, 134” hole through spindle, and modern 5-drawer steel bench 
are: a new heavier headstock with large tapered roller bearings and a 
higher speed range, and increased capacity for heavy work. 

The new bearings are not just anti-friction but are “Zero Preci- 
sion” —the absolutely finest taper roller bearings built. 

This is more than incidental improvement . . . it means that every 
Sheldon TRB S-56 can do accurate precision work, at new high 
machining speed and maintain its extreme accuracy—can produce 


more and at lower cost per piece. 


Write for new TRB S-56 


catalog sheet From any angle this “tomorrow’s lathe” is your best buy today. 


SHELDON MACHINE CO. Inc. 


Manufacturers of Sheldon Precision Lathes * Milling Machines * Shapers 
4234 N. KNOX AVENUE + CHICAGO 41, ILLINOIS, U.S.A. 
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TESTING, INSPECTING and LAYOUT WORK 






LARGE SIZES for HEAVY PARTS 


RECTANGULAR MODEL 


ee Na 
<< eS > MAGNET CHUCKS 
ia * No wires 


* Positive holding 
- ‘Instant release 


Ready for instant use on any machine of suitable size—no elec- 
trical connections needed . . . one chuck can serve one or sev- 
eral machines. Also desirable for bench use. Available in five 
stock sizes with working surfaces up to 124” x 36”. 
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LIGHT PLANER or SHAPER CUTS 


i 
"7 
. }.! 
, a ? 
; 





ROTARY MODEL ALSO AVAILABLE — 9” dia. 


Permanent Magnet Chucks are for sale only in the United States 
of America and its Territories. Write for catalog. Brown & 
Sharpe Mfg. Co., Providence 1, R. 1., U.S. A. 


[BS Be 


GRINDING GROUPS of SMALL PARTS We urge buying through the Distributor 


BROWN & SHARPE 
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Here is a good illustration of good tooling. 
{ good tool, like a good mechanic, is not 






limited to a single job. 

The job is to machine Meehanite-cast 
crankshafts, 8°4"’ long. Three Namco Vers- 
O-Tools—self-opening heads with circular cut- 









ters—were used to finish the long shank, on 





an Acme-Gridley multiple spindle Chucking 






Automatic. Entire series of operations was 






completed in 17 seconds. 





Four circular cutters in each head provided 





more cutting edge, faster production, and 





assured concentricity. Single point cutters 






could never reach this speed of operation. 





And the cutters can be replaced in one 






minute, without changing setup or affecting 





accuracy. Micrometer gaging is available for 





duplicating identical grinds on cutters. After 





cutter replacement, the first piece through is 






production—no need for “cutting and trying” 





‘The same heads can be used for fast accu- 








rate threading, using ground thread circular 






chasers, with 10 to 50 times usual chaser life. 
Catalog D-42-C will give 


The NATIONAL ACME CO. 


170 EAST 31st STREET CLEVELAND 8, OHIO 


you details. 
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WILLIAMS “SUPERECTOR” 


@ This rugged, reversible ratchet wrench is de- 
signed for speed and power. Quadruple pawls, 
rather than a single pawl, combine with a drop- 
forged handle to give it unbelievable strength. 
Twenty teeth on all sockets—both hex and square 
——permit complete rotation of nuts with only 18° 
handle swing. Made in five brawny sizes up to 
53” long, accommodating sockets with openings 
from 1” to 4°/s. Sold by Industrial Distributors 
everywhere. J. H. Williams & Co., Buffalo 7, N. Y. 
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*Another exclusive 
patented feature 

of CINCINNATI 

HYPRO 


THE CINCINNATI HYPRO plaNER COMPANY 


PLANERS - BORING MILLS - PLANER TYPE MILLERS 
CINCINNATI,QHIO 
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Viuleamatic TRANSEER 
; PA Ws 


x LOWERS COSTS = INCREASES PRODUCTION 
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Vulcamatic system in- 
stallation in the Cleve- 
land plant of the Eaton 
Manufacturing Company. 


THE VULCAMATIC TRANSFER SYSTEM will lower your costs 
and increase your production. The VULCAMATIC System consists of a series of machine tool stations 
grouped together into one automatic machine designed 
to DRILL, REAM, TAP, BORE,COUNTER BORE and MILL 
a part in any sequence or cycle. THE VULCAMATIC 
SYSTEM is flexible in construction and can be quickly 
readjusted to meei any change of part or redesign. 


THE VULCAMATIC SYSTEM WILL PAY FOR ITSELF 


Our application engineers, located in strategic areas, will be glad to discuss the 


advantages of a VULCAMATIC TRANSFER SYSTEM installation in your plant. 








A PROBLEM: 
TO ELIMINATE OBJECTIONABLE VIBRATION 


A SOLUTION: 


USS American (Quality Springs 


° \ 




























® One of the requirements in 
the design of this Westing- 
house automatic clothes washer 
was to eliminate objectionable 
vibration. This was achieved, in 
part, by suspending the unit in- 
side the casing by 3 specially- 
designed springs. And Westing- 
house, like numerous other prod- 
uct manufacturers requiring tailor- 
made springs, uses U-S-S Ameri- 
can Quality Springs. 

Combining quality steel with 
modern spring engineering, these 
springs provide extra stamina to 
resist dynamic stresses caused by 
unbalanced loading, surging and 
other operating conditions. And 
because they are tailor-made to 
meet your specifications exactly, 
you can be sure that they will per- 
form as expected. 

Our engineers and research men 
will be glad to cooperate with you 
in solving your spring problem. 

Remember that better springs 


The Westinghouse Laundromat — in make better products—so choose 
which U-S-S American Steel Springs : 
helped solve a vibration problem. U-S-S American, 























































AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, 


Tennessee Coal, Iron & Railroad Company, Birmingham, 
Southern Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 
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LISTEN TO... The Theatre Guild on the Air, presented 
every Sunday evening by United States Steel. American 
Broadcasting Company, coast-to-coast network. Consult 
your newspaper for time and station. 
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JONES & LAMSON 





( atunes a thread gage smaller thana 
thumbnail is simple when a Jones & Lamson 
Optical Comparator is used. The enlarged 
shadow of the gage projected upon the 
screen allows its contours to be examined 
for absolute accuracy, quickly and easily. 


Jones & Lamson Optical Comparators 
provide a rapid and extremely accurate 












Probably a Jones & Lamson Op 
tical Comparator could effect 
comparable savings for you. 
Write for our book, “Beyond a 
Shadow of a Doubt.” Or, better 
still, ask for one of our inspec: 
tion engineers to call and dis- 
cuss your inspection problems. 


MACHINE COMPANY 
Springfield, Vermont, U.S.A. 
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PHOTOGRAPH Courtesy Westinghouse Electric Corporation 















method for inspecting even the most 
complex forms. 


Our engineers are inspection specialists, 
their knowledge of holding fixtures, hand- 
ling methods and suitable Comparator 
equipment has saved thousands of dollars in 
manufacturing plants throughout the coun- 
try. Call, write or wire for their service today. 


Manufacturer of: Universal Turret Lathes * Fay Automatic Lathes « 





Automatic Double-End Milling and Centering Machines « Automatic 





Thread Grinders « Optical Comperators * Automatic Opening 
Threading Dies and Chasers « Ground Thread Fic: Relling Dies 
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Since their new Warner & Swasey Automatic went 
into action, Johnson Products Inc., Muskegon, 
Michigan, can easily handle rush jobs and small 
lots—can schedule them along with medium and 
long runs. Warner & Swasey’s exclusive Quick-Set 
mechanism for fast changeover makes short runs 
practical—so practical that on one occasion three 
job set-ups in two days were made in this shop. 


Manufacturers of valve tappets exclusively, 
and important suppliers to the automotive 


SECRET OF PROFITABLE 
AUTOMATIC SHORT RUN 
woo 


Patented, Quick-Set mechanism for 
both longitudinal and cross motion, 
exclusive with Warner & Swasey Auto- 
matics, makes possible an infinite 
number of work-stroke settings by 
quick, simple adjustment on a gradu- 

ated quadrant. Settings can be regu- 
seed while machine is in operation, 


5-SPINDLE BAR MACHINES—1%” BAR CAPACITY 


(Can be furnished on order, with over-sized spindles to 


handle light work up to 214”.) 


5-SPINDLE CHUCKING MACHINE—6” SWING 
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Shit uss on automatics 


SET UP AND MAKING MONEY THE (|S 


industry, Johnson Products now make their steel 
tappets with tough 52100 heads faster, better, 
at less cost on Warner & Swasey Multiple Spindle 
Automatic Bar Machines. 


On the basis of their first machine’s perform- 
ance, Johnson Products are diverting more of 
their production to Warner & Swasey Automatics. 
And, like Johnson Products, more and more 
shops are turning to Warner & Swaseys for fast 
production with less set-up time. 





Full information on these new machine tools will 
show you how their many new features and 
design improvements can cut costs, boost produc- 
tion in your shop. 


Ask your nearest Warner & Swasey office for 
full particulars or write to Warner & Swasey, 
Cleveland 3, Ohio. 
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| are no problem here... 
SAME DAY IT WAS DELIVERED! 


No specially designed cam sets were necessary to put this 
Warner & Swasey Multiple Spindle Automatic Bar Machine in 
operation. A few hours after delivery to Johnson Products Inc., 
it was turning out parts—setting records for fast production. 





WARNER 
& 


SWASEY 


1 Co cod ob bo t= Mole) t— 


, a ; 
Cleveland 


TURRET LATHES... MULTIPLE SPINDLE AUTOMATICS... PRECISION TAPPING AND THREADING MACHINES 
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For Grinding) insive 


and oursipe Diameters in a Single Chucking 


The new No. 112-AR Bryant fills the need for a fast, precise machine for grinding 





internal and external diameters in a single chucking of the work — for reducing 

production time on parts where concentricity is an important factor. The 112-AR 

has two wheelheads carried on a common longitudinal slide. The workhead in- 

dexes from one spindle position to the other on a transverse slide, and is controlled 

by separate feedscrews at each of these positions. This machine will grind two 

separate diameters, one of which may be an outside diameter, as well as the face 

of the work. For facing operations, a turret stop and axial feedscrew are provided. 

A similar machine, the new No. 112-AH, is designed for grinding one inside di- 

THE NEW NO. 112-AR ameter and a face to extremely close squareness limits. This machine has a feed- 
- —— - screw for internal diameter control and an axial feedscrew for facing operations. 
POSTWAR Scorean. bepats two hydraulically panies papi have ’ oe swing of 16” ~_ 
grinding stroke of 9”; workhead is adjustable to grind an included angle of 90°. 








Send for the Man from 


pareve cme Bryant 
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Staples stub screw machine reamers cut (A) Staples Corboloy - tipped 


: ¥ Expansion Stub Screw Machine 
J production costs on automatic screw Reamer. 
- machine operations by eliminating fre- Staples patented expansion prin- 
7 ° ciple permits easy adjustment of 
g quent down time for reamer sharpening. icaltei.0003"; Expamion pled 
9 Carboloy surfaces are highly resistant limited fs 32" extension beyond 
R Ri _ Tole) Me -tale MC diel is Mehmet] iveli as) let>(-3) 
c to wear—far exceed H.S.S. on tool life. sineelaspowibilly of “iin 
Tools hold accurate diameters, per- striking bottom of drilled hole. 
d itti | : ae il Can also be furnished with plug 
-” mitting jong runs on excepuonally flush with tool end if specified. 
a close tolerance work. iB) ‘Stenles: Carboloy.»:ainud 
4 These reamers are made both in Solid Stub Screw Machine Reamer. 
4i- solid and expansion types. Tools are 
d- stocked semi-finished and are ground to 
= size specified with tolerance of .0003" THE STAPLES TOOL COMPANY 
nd on diameter. A complete range of sizes CINCINNATI 25, OHIO 
0°. is available for immediate delivery. Distributors in Major Cities 


Staples CARBOLOY-TIPPED CIRCULAR CUTTING TOOLS 


REAMERS ¢ CORE DRILLS + SPOT FACERS « COUNTERBORES + END MILLS + 
SHELL END MILLS + ALSO A COMPLETE LINE OF CIRCULAR SPECIAL TOOLS, 








)A7 


American Machinist - May 8, 1947 75 


THIS IS DUPLITROL... 


~eeFOR MAKING REPETITIVE PARTS WITHOUT JIGS! 


4 x 4 CRS. reutomatte 


HARDENED 


BARS / PINS re POSITIONING 


HORIZONTAL .. accurately and de- 
ONE ...used to select pendably provides fool- 


VERTICAL locations ac- proof spacing for 
with Va” cording to the machining repetitive 
ted desired pattern parts without jigs. 


at the desired of holes. 
spacing. 


THIS 1S HOW IT WORKS... 


Illustrated at right is one vertical 
bar and one horizontal bar with 
pins used as masters on the 
3B DeVlieg Duplitrol Equipped 
Jigmil. Below are illustrations 
showing how all spacing is 
done in response to push-button 
operation. 


The finest known process for accu- 
rately spacing and machining holes. 


DeVLIEG MACHINE COMPANY aves 450 FAIR AVE. foctrers) micw: 
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sis also a Speed Nut! 


Take a look at this one SPEED NUT that does 


three jobs. Conceived by our development . 


engineers to simplify automotive parking 
Idmp assembly, it retains light socket, spaces 
wires and fastens entire assembly to the base. 
(See sketch). It replaced four separate parts 
and eliminated three machining and welding 
operations. 


This is but a typical example of the SPEED 
NUT Savings Factor. So flexible is the basic 
SPEED NUT principle, it can be incorporated in 





MORE THAN 4000 





almost any conceivable shape to improve 
your product, speed up your assembly, reduce 
the number of parts and cut costs. We can 
give you a no-charge fastening analysis that 
may surprise you. Send in your assembly 
details today. 


TINNERMAN PRODUCTS, INC., 
2113 FULTON ROAD « CLEVELAND, OHIO 
In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessecries, Ltd., London 

In France: Aerocessoires Simmonds, S. A., Paris 
In Australia: Aerocessories, Pty. Ltd., Melbourne 








SHAPES AND SIZES 

















PATENTED * Trade Mork Reg. U. S. Pat. Off. 





IN FASTENIN G 8S 
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Sure! It only amounts to a penny difference. But one 
cent on every operation — on each metal-removing job 
in your production line — in one month’s time adds up 
toa substantial amount. Cost really is a matter of cents! 


Take your hobbing operations for example. If, for every 
hob used you obtain one, two, or ten extra gears per 
hob sharpening, you save money on original hob costs. 
It amounts to that many free gears over and above 
normal hob life. 


And the machines used with these hobs have a great 
deal to do with the extra productivity 

gained beyond the quality of the hob, 

and care used in shifting, sharpening 

and cutting. 


Barber-Colman Hobs have a reputation 

for toughness, long life, and extra cut- : 

ting mileage. The B-C Type V Hobbing 

Machine provides assurance for this 

**plus”’ performance. Behind each hob 

cutting on the ‘*V’’ Machine, stands the 

“*backing”’ necessary for vibrationless 

support, steady power pull, and smooth- 

ness of cut. Automatic cycling and hy- 

draulic movements positively duplicate 

each motion at the exact time. With such solid con- 
trols there is no cause to wonder about the exceptional 
hob life obtained on this machine. 


SEND for a copy of How To Get The Most Out of Your 
Hobs Through Proper Sharpening. This practical data 
will offer suggestions on how to obtain additional hob 


life and tool economy. 


WAR ASSETS MACHINES — Consult Barber-Colman Hobbing 
Service for age and capacity on surplus B-C Machines. We gladly 
offer assistance in estimating production and recommending 
proper tooling. 


BARBER 


ACCURACY- RIGIDITY- POWER B-C FOR HI-PRODUCTION HOBBING 


COLMAN 


Barber-Colman Company 


GENERAL OFFICES AND PLANT 111 LOOMIS ST., ROCKFORD, ILLINOIS U.S.A 
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ABOUT THIS JOB=— 


Part — Reduction Drive Gear, 76 teeth, 12/14 DP, 
6.492" OD, %" face. 
Material — SAF 4320, 170-207 Brinell 


Feed — .068" per rev. of work Speed — 180 RPM 
Cutting Time — 14 min. per load of 2. 


Hob Life — 10 settings, 10 pieces per setting, 100 
pieces per sharpening, 
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... Putting the 
FINGER on Costs 


Calculating costs by machine is no job for 
big, muscular fingers. The slender, agile 
hands of a girl produce yqur-answers much 
more quickly and accurately. You don’t 
need brute strength in your cost depart- 
ment—what you want is speed and precision. 

But out in the shop, where costs are 
really determined, it’s a different story. 
There the combination of speed and preci- 
sion in machinery of tremendous power 
pays off in dollars. As every production man 
knows, no other method can beat press costs 
in volume operations because pressed parts 
are finished parts, but until Clearing came 
into the picture, tolerances on stampings 
were never expected to be very close. 

Today, with a Clearing, you can get 
press-production economy on many parts 
formerly made by more costly methods. 
Large or small, Clearing presses control 
their brute power so accurately that varia- 
tions in the finished output can be expressed 
only in thousandths. If you’re cost-minded, 
that should mean a great deal to you. 

Let Clearing engineers work with you 
in planning your production on presses— 
the economical way. Let us show you how 
Clearing’s unique design and construction 
features make such economy practical in 
new production techniques. It costs you 
nothing to put your problems,up to our 
experienced staff. 
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MECHANICAL AND HYDRAULIC PRESSES * 45 TONS CAPACITY 


CLEARING 


THE WAY TO EFFICIENT MASS PRODUCTION | 











CLEARING MACHINE CORPORATION 


6499 WEST 65TH STREET « CHICAGO 38, ILLINOIS 


~ BUYING GUIDE FOR ABRASIVES 


POINT No. 5 


PRODUCT APPLICATION 


Supplying abrasives of highest quality is but 
one way in which The Carborundum Com- 
pany serves jndustry- Considered equally 
important by many users is the attention 
directed to correct use of these products. For 
this purpose The Carborundum Company 
has established & special group of product 


application engineers. 


This group studies, appraises and charts abra- 
sive applications. New improved methods 
and better abrasive products are often turned 
up. CARBORUNDUM engineers are also 
called in to help in selecting the best abra- 
sives to use for specific jobs and in specify- 
ing their application. The end result is better 
grinding, sanding and finishing 4! lower 
overall cost .-- another reason pointed to in 


preferring abrasives by CARBORUNDUM. 
The Carborundum Company, Niagaré Falls, 





A Good Rule for Good Grinding 
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Long lasting Discs for both flat Mounted wheels 
for portable grt 


and curved surfaces 


grades 
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All standard 


for every ii 
ndition nding wheel 


CALLIN @ ARBORUNDUM 


TRADE MARK 
s @ COATED ABRASIVES ® ABRASIVE GRAINS AND COMPOUNDS 


@ BONDED ABRASIVE 
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This 12,000% In 


sounds fantastic! 


CTEaSE 











One of the major drawbacks to crush form grinding precision flat form 
contours has been the inability to produce on a practical production 
basis. This obstacle has been eliminated in two ways by the new 


Bil Lue/ 


__First: Truform Grinders are engineered and built as a 
single unit, eliminating the failures of make-shift crushing 
arrangements and attachments. 

Second: TWO CRUSHING ROLLS ARE USED. This is a 
major advancement, because it greatly extends crushing roll 
life and makes possible, for the first time, quantity production 
without constantly disturbing the set-up to re-process the 
crushing roll. 

How two rolls operate in the Truforming Process is briefly 
illustrated and described below. The normal crushing or 
truing position is shown first. 













Normal Crushing Position 
Also Truing or Dressing 


Grinding wheel powered at slow speed 
Crushing-feed automatic 








"Work Roll” 
idles 







"Reference Roll" 













t ‘Automatic downfeed 
Table stationary / control 


This ts the position for the initial crushing of the wheel— 
and for subsequent truing or dressings when production grind- 
ing. On an eight pitch modified buttress thread form, 125 
dressings were provided by the “work roll” before losing form. 








Touching-up Position 


Wheel powered at slow speed 






"Reference Roll” idles 


Table stationary 






\ 


When the “work roll” loses form the table is moved to bring 
the grinding wheel over the “reference roll” for touching up, 
as shown above. 


Re-processing Position 


Wheel powered 
at grinding speed 






"Work Roll" powered 






(QQ 


Because both rolls are table mounted, are in perfect align- 
ment, and can be brought in the same relation to the grinding 
wheel, the original degree of accuracy can be quickly trans- 
ferred from the “reference roll” back into the grinding wheel 
:.. and then ground back into the “work roll” as shown above. 


Table ‘stationary 
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Thompson Truforming Process. 







The machine Is then ready for production grinding again 

without disturbing the set-up or removing anything from the 

machine. In this way the “work roll” can re-processed 

whenever it loses form and can be used for hundreds of addi- 

tional dressings, or until it is worn out. Duplicate crushing 

—_ i be ground in the same way on all Thompson Truform 
rinders. 


(AS X (AS = (5 64F 













What this means in savings is illustrated by the following 
example, involving a modified buttress thread form with an 
eight pitch form. Where two rolls are usedjin the Thompson 
Truform Process, it was possible to get over 15,625 dressings 
from the “work roll” before it was worn out. This meant an 
increase in continuous production (without changing or dis- 
turbing set-up) of 12,500%. 


Write for the new 8-page Truform Leafiet—“Why didn’t you tell 
me about this process before?” 


Address Dept. 10 
The Thompson Grinder Company e Springfield, Ohio 


Copyright 1946 
The Thompson Grinder Co. 
















HOMPSON 
RUFORMING 
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AIR OPERATED - ELECTRICALLY CONTROLLED 


NO. 4-UT 
TAPPER 
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SNOW AIR TOOL 


 Time-tested, quality-proven, thousands have 


been put into use in the past sixteen years. 
The Snow Air Tool — fundamental tool 
around which are built—the Snow Tapping 
Machine, the Snow Drilling Machine, the 
Snow Threading Machine. 

Air operated—electrically controlled, it 
includes the latest in design. Quick-acting 
automatic holding fixtures are made fully 
automatic, semi-automatic or manually 
operated—all by the turn of a switch. 

— 
Send prints or sample parts &’ ’ ag / 
for production estimates and /¥\/-2-/% 


for quotations. Or write for 
catalog. 


. 








® This is why 
HILL Grinders . 
always do a better job! 


This view of a HILL “Open Side” Horizontal Spindle Hydraulic Surface Grinder dramatically shows 
the unusually large, ground-bearing ways on the massive vertical column and illustrates the long, 
ground horizontal vee ways supporting the dynamically balanced built-in spindle motor. Another 
important feature of construction is the spring tension needle bearing stabilizers located within the 
saddle (above and below) on the back of the grinder. These stabilizers ride directly on the flame 
hardened, ground surface of the column, and maintain perfect alignment of the spindle at all 
times as the grinding wheel moves across the work to the extreme position. This construction 
reflects the sound engineering practice incorporated in all HILL Horizontal Spindle surface 
grinders, resulting in permanent accuracy of operation and very close tolerances for all 

classes of special and production work. 
Built in a full range of table sizes. Also available in Vertical Spindle design. 


: -O'E|! MT A iN 
6400 BREAKWATER AVENUE * CLEVELAND 2, OHIO 
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In the flick of an eyelash, a slug of 
Alcoa Aluminum is impact-extrud- 
ed... walloped once . . . to form 
thecylindrical body of this container 
.. complete with formed ribs and 
bottom stud ready for threading. 
The impact extrusion process is 
ideal for the low-cost production of 


symmetrical parts that would re- 


quire several forming operations if 
made by ordinary stamping, spin- 
ning, or drawing methods. And you 


have much greater leeway in special 
design features when you make it 
an impact ‘extrusion. ALUMINUM 
Company oF America, 2107 Gulf 
Building, Pittsburgh 19, Penna. 


Sales offices in leading cities. 








MORE people want MORE aluminum for MORE uses than ever 


/- Regey\ ALUMINUM “ 


| N 





EV eé&—eiyY¥ COMMERCIAL FORM 
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BY BREAKING BOTTLENECKS! BY pga TIME! gy SAVING MANPOWER! 
WS Ey anasaed 


At op 





@ Here is a handy utility tool that @ Move the portable Wells to the @ Anyone can use a Wells Sow. 
can come to your rescue in getting work! Use it any place. Set-up Hydraulic stabilizer on gravity feed 
cutting work done when you want ond change-over time cut to a and automatic shut-off, free user to 
it done! Cuts metal, fiber, plostics, minimum — thanks to simple op- do other work, or operate two or 


and other material. Easy to use! eration and quick-acting vise. more Wells Saws simultaneously. 





WELLS No. 8 


CAPACITY: 
Rectangular » . 8°x 16" 
(Special Guides) 5" x 24" 


ROUNDS: . 8" Diameter 
oe %H.P. 


SPEEDS: Selective 60, 
90, 130 feet per minute. 


WEIGHT:Approximately 
665 pounds. 


(Shown here equipped 
with new Wells Wet Cutting 
System, available for all 
No. 8 machines.) 


By keeping busy... by breaking bottlenecks ... by saving time... 
by saving manpower, WELLS SAWS PAY FOR THEMSELVES! Seldom 
will you find a machine tool that gives a better return on your invest- 
ment. Ask to see a Wells Saw in operation. Write for full details —or 
invite-a Wells representative to visit you. 











Products by Wells are Practtcal 


METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
505 ROOSEVELT RD., THREE RIVERS, MICH. 
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Kew MEASURING WIRES 


STANDARD EQUIPMENT 
Everywhere 


Van Keuren Measuring Wires are the 
accepted standard equipment for mak- 
ing pitch diameter measurements of 
taps, thread gages, precision threaded 
parts, worms, splines and gears. 





Reputable manufacturers of the ground 
taps and thread gages used for the 


























Mecuniag the pick dnmatee Ae production and acceptance of threaded 
1”“—8 National Form <a 
Seeol game WD tame ebet a holes and nuts use Van Keuren Measur- 
j thod i “ommended any 4 . - 
da ee. of Standards. [ae ing Wires. You will seldom find them 


in error if you, too, have Van Keuren 
Measuring Wires. 


Set No. 20 Thread Measuring Wires is 
a plant necessity for maintaining taps 
and thread gages within their limits for 
wear and for proving the pitch diam- 
eter of screws and threaded male parts. 
Price, High Speed Steel Wires $ 95.00 
Price, Carboloy Wires $240.00 
Special wires from .002” to 1.510” 
diameter—prices on application. 





Set No. 20 Thread Ho 
Measuring Wires. : 








- Be oy HES BES Sa OEE 
vee 3: Reh N38 ok ey 
RSS rot Rs Ae oe ae Rae ds art, ° 


It is easy to use Van Keuren wires. The Van 
Keuren handbook, “Precision Measuring 
Tools,” gives complete tables and simplified 
formulas for measuring standard and spe- 
cial threads, splines, gears and worms. Send 
for this valuable 160-page handbook No. 33. 


/ 


al = ¢ Wi . 
: THE ///) a @ 176 WALTHAM STREET, WATERTOWN, MASS, 


Light Wave Equipment e@ Light Wave Micrometers @ Gage Blocks. e ‘Taper 

Insert Plug Gages ® Wire Type Plug Gages ® Measuring Wires e@ Thread 

28th YEAR Measuring Wires @ Gear Measuring System ¢@ Shop Triangles e Carboloy 
i: : Plug Gages @ Carboloy Measuring Wires 


THE 
BARDONS & OLIVER 


No. 22 


HIGH PRODUCTION 
SADDLE TYPE 
TURRET LATHE 







Manual control lever for hydraulic actuation of for- 
ward and reverse clutches, spindle brake and gear shift 












Presclector dial drum 
for spindle R. P. M. and Anti-Clash hydraulic governor for instant Manual control of hydraulic collet 
cutting speed in F. P.M. speed change—no waiting for gears to slow down chuck and bar feed for ease of 









1/2... Ge 





operation with a powerful grip 
Single lever clamping ni cs 
and releasing of car- Automatic indexing, locking 
riage taper attachment — ; t 
ea ae ¥ OE SS te Hydraulic indexing, locking and 
a a tay 45 Double bearing tubular ‘clamping of hexagon turret 
(— mene Se Garvons e ouvig overhead pilot bar 





A 
Lt 





~ ; 
,; i 4 a Full length carrier for twelve 
: 2 4 at wee highly accurate turret stops 






( 
c 
€ 
T 
Automatic knockout of screw cut- Six-way rapid traverse for movements of cross slide Nine preselective hydraulic 7 
ting attachment for threading into in and out of carriage along the bed in either direc- feed changes in each of the Ss 
shoulder necks or blind holes tion, and of saddle along the bed in either direction two ranges—high and low te 
Ss 
ri 
@ A new conception of power, rigidity, and convenience of operation, this turret Hl 
rv 
lathe offers greater possibilities for fast production and lowered cost. It is built in 342” e 
and 4'2” bar capacities with a 1512” swing over the cross slide and 2312” swing tk 
. . ‘ . . . sé 
over the guides of the bridge type carriage. ® The combination of features listed is 
above is exclusively BARDONS & OLIVER design and found in no other line of machine O 
tools. © Investigate the possibilities of this new turret lathe in connection with increased pt 
. , . . . in 
production and lowered cost in your own shop... Write us for full information. 
A’ 


BARDONS & OLIVER Enc. 


1133 WEST 9TH STREET * CLEVELAND 13, OHIO 
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@ Whether the job is large enough to take the full swing 
of the machine or merely a small job it can be handled 
economically on the new KING. 


This new series vertical boring and turning machine has 
considerably more weight—new rectangular type rams— 
saddle for ram head square locked and fitted with four 
tapered gibs for adjustment—a heavy tie plate across the 
swivel and other construction points that assure greater 
rigidity, strength and accuracy. 


Illustrated at the right is a 30” diameter drum on a large 
machine which is being turned on two diameters and faced 
at one time—all three heads operating simultaneously on 
the work. This is only one of many ways in which this new 
series King can be used to advantage regardless of the size 
of the work. 





On your turning, boring and facing work requiring greater 
production and lower costs to meet competitive conditions 
investigate the new series KING. 


Available in ten sizes from 30” to 144”. 


WRITE FOR DETAILS. 





CINCINNATI 29, OHIO dad Tus a atu total | 


HE KING MACHINE TOOL COMPANY 





Vhoduilion Economy! 
A METALS TREATED 


ON ONE BONDERIZING LINE 














Steel, zinc, and aluminum—and their alloys—now can be 
treated on one Bonderizing* line. Here’s real production 


economy for manufacturers with mixed metal production. 

oe SEND FOR 

On all these metals, this efficient Bonderizing process produces P 
tight, fine-crystal phosphate coatings which anchor the final FREE BOOK: 
finish, protect the metal against rust or corrosion, add greatly ey ene 
to the service life and lasting beauty of the products. Parker technical bulletin 
» on Bonderite 170, the 


single treatment for steel, 


Bonderize steel, zinc, aluminum—and zinc and aluminum die , . 
zinc, aluminum and their 











castings, too—all on the same line. Get full information now! alloys. Write for it today! 
PARKER RUST PROOF COMPANY + 2196 East Milwaukee Avenue, Detroit 11, Mich. 





BONDERIZING i oe ee a, ce PARCO LUBRIZING 


Holds Paint to Metal Inhibits Rust Retards Wear on Friction Surfaces 


PARKER PRODUCTS CONQUER RUST L 
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Ogan A NAME TO REMEMBER 


WHEN YOU THINK OF BETTER 





LATHES AND SHAPERS 


Quick Change 
Gear Cabinet 
Turret Lathe 





PRECISION GIVES LOGAN LATHES 






BUILDING SUSTAINED ACCURACY AND 






















LASTING DEPENDABILITY 


V and flat ways of the heavy-ribbed Logan Lathe bed are held to within .0005” of 
parallelism. The front bearing seat on the Logan Lathe ball bearing mounted spindle can 
vary no more than .0002”. Total spindle runout 12 inches from the bearing is less than 
.0008”. To hold to tolerances like these, one of every seven men building Logan Lathes 
is an inspector, skilled in the use of the most modern precision instruments. Operations, 
individual parts, sub-assemblies and completed machines are checked. That is why the 
Logan Lathe has earned a reputation for sustained accuracy and dependable, low-cost 
service in all fields of industry. Full information on the complete line of Logan Lathes and 
Shapers at your Logan dealer's, or on written request. 


SPECIFICATIONS COMMON TO ALL LOGAN LATHES ... swing over bed, 10"... bed length, 43%" 








. . size of hole through spindle, 25/32”. . . spindle nose diameter and threads per inch, 1%." —8... 
12 spindle speeds, 30 to 1450 rpm .. . motor, ¥2 hp, 1750 rpm . . . ball bearing spindie mounting ... 
drum type reversing motor switch and cord . . . precision-ground woys, 2 V-ways ond 2 flat ways 
WOOLWORTH BLDG. 550 W. WASHINGTON BLVD. 1672 MISSION STREET 
DISTRICT OFFICES: New york 7, N. Y. CHICAGO 6, ILLINOIS SAN FRANCISCO, CALIF. 
CORTLANDT 7-8024 CENTRAL 1246 UNDERHILL 6682 
$-} 





LOGAN ENGINEERING €O. CHICAGO 30, ILLINOIS 
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ON STANDARD OR “SPECIAL” SET-UPS 
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Only MO-MAX GIVES YOU ALL THESE ADVANTAGES 


J, MO-MAX has superior cutting qualities. 

2. The machinability of MO-MAX is unexcelled. 

3,MO-MAX is economical. Its specific gravity is 
about 8% less than that of 18% tungsten steel. 


4. MO-MAX is available in a standardized composi- 
tion; also in cobalt and high vanadium varieties for 
special high speed steel requirements. 

5. For 14 years MO-MAX has demonstrated its super- 
iority in all types of cutting tools. 


Learn all the facts! Send for your copy of the MO-MAX Handbook, 
sixth edition. Get the full story about this remarkable steel, 
including easy-to-follow instructions on heat treating. 


THE CLEVELAND TWIST DRILL COMPANY 


1244 East 49th Street ” Cleveland 14, Ohio 
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Strong produces 85% of the enameled components 
used by 5 major manufacturers of refrigerators. 
Also shown are enameled reflectors for a major 
line of home, industrial and arena lighting fixtures, 


For routine deep-drawing in light and medium 
gauges, Strong prefers Bliss double-action toggle 
presses because of their accessibility and speed. 
Toggle presses are particularly effective for 
rapid drawing of small-diameter shells in one or 


more operations. 





Strong prefers Bliss Hydro-Dynamic presses for safe and effortless deep-drawing of large-area 
items from stock of non-uniform thickness and temper. Here, at left, is a refrigerator vegetable with small bottom radii. 
pan, being deep-drawn in one operation on a 75-35 ton Bliss hydraulic press. The first try-out 





HERES DEEP-DRAWN VARIETY 


Why Bliss Engineers Recommend Both 
Mechanical and Hydraulic Presses For Wide-range Drawing 


Scrap loss, down time, set-up time—these are the plus or minus signs of pro- 


duction arithmetic. 
Even if your products are special and few, selection of complete drawing 


equipment is an important factor in keeping costs down, production at peak- 


levels. And for the jobbing shop, producing a wide variety of short-run items, 
flexible drawing facilities are an absolute “must” to maintain the profit-margin 
on all competitive bids. 

The Strong Manufacturing Company of Sebring, Ohio,—one of the nation’s 
leading sub-contractors for enameled deep-drawings—has overcome the prob- 
lems of product-variety and short-runs by equipping its shop with both Mechan- 
ical and Hydraulic drawing presses. These captioned photographs show how 


Strong attains the greatest possible utility by using both types of Bliss presses. 


rial, illustrated above. The grooves are deep, 
A double-action 


Bliss hydraulic press provides the uniform 


stroke of this new press produced a perfect piece, and the initial run of 10,000 pieces resulted speed and constant blankholding pressure 


in only 4 rejects! At right, a 250-125 ton hydraulic produces insets for large electric roasters, 
using only 40 tons blankholding pressure for a wrinkle-free draw. 


Variety again pays off in such unusual second operations as the swedging of work-hardened mate- 


that mean few rejects, long life for expensive 
dies. Interchangeable tools permit emergency 
scheduling of rush jobs to the more available 
Mechanical or Hydraulic machine. 


Here, then, is a perfect example of partner- 
ship between press and user, in which the 
inherent skill and versatility of each con- 
tribute to superior performance. You can 
enjoy similar efficiency by calling on Bliss’ 
90 years of experience in press engineering, 
and on those unbiased recommendations 
which only the manufacturer of Mechanical 
and Hydraulic presses can make, 
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} * MARVE Lsaws 


Better Machines-Better Blades 
Regardless what type hack saw machines and 
metal-cutting band saw machines you use, MARVEL 
BLADES will improve performance. There are sound 
reasons why this is true; practical reasons that are 
easily understood and demonstrated. 


MARVEL High-Speed-Edge Hack Saw Blades, with 
a genuine high-speed-steel cutting edge integrally 
welded to a tough alloy steel body, are both fast- 
cutting and positively unbreakable. This construction 
permits greatly increased speeds and feeds and 
tauter blade tensioning. Still, they last much longer 
than ordinary blades. 


MARVEL High-Speed-Edge Hole Saws, with this 
same unbreakable construction and heavy-duty 
arbors, have the extra strength required for drill 
press and lathe use...rapidly saw holes from *°/s 
to 4" diameter thru steel of up to 1's" thickness. 


MARVEL Band Saws are of selected quality. They 
come ready for use, pre-welded to size for each 
make and model saw. Individually boxed, they are 
protected against kinking, rusting or damage to 
teeth! 


Write for Blade Catalog Sheet. 


ARMSTRONG-BLUM MFG. CO. 


5700 BLOOMINGDALE AVE. © CHICAGO 39, U.S. A. 
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This battery of highly productive 21” and 24” 
Cincinnati Bickford Super Service Direct Drive 
Drills is drilling 24—.257” holes; tapping 24—- 
ve’ holes; step drilling 4—}3” x 7%” diameter 
holes 154” deep; tapping 4—54” holes in this 


crank case housing. 


The operations are performed on both ends of 
three sizes of castings. All operations are com- 
pleted at the rate of one a minute. 


These Direct Drive Drilling Machines are made in 
the following sizes: 21” with 3 or 4 horsepower 
motor; 24” with 5 or 74% horsepower motor; 28” 
with 74 or 10 horsepower motor. 





Write for Booklet U-27 for complete description. 





See our condensed 
catalog in Sweet's File 
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Equal Efficiency of Every Unit 
Makes the Balanced Machine 


THE CINCINNATI BICKFORD TOOL CO. cincinnati 0. onic v.s.a. 


American Machinist - May 8, 1947 95 





Sad 
we 





¥) 






a 


‘ 
<2 


fen 


"MAKE 1947 


New design—improved mechanical 
features—greater storage space! The 
new 1947 refrigerator! 

To manufacturers who are con- 
tinuously improving product design 
and mechanical features, Danly 
offers a line of mechanical presses 
that will put the same efficiency 


‘into production facilities that have 


been engineered into your product. 
Danly Presses have the rugged con- 
struction and mechanical accuracy 
that makes for faster runs, more 
accurate stampings, longer die life, 
less downtime and greater produc- 
tion—the kind of performance to 
step up production to 1947 stand- 
ards of efficiency. 


The modern enclosed construction 
of these presses saves valuable floor 
space—especially in rows or batteries 
—keeps working parts free of dust 
and dirt. 

Keep your productive equipment 
geared to the modern trend of the 
products you manufacture. 


MAKE 1947 PRODUCTS ON 1947 PRESSES 
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PRODUCTS ON... 
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THE PRESS FOR = 


MODERN PRODUCTION 


DANLY 





| 


MACHINE SPECIALTIES, INC. 


2100 S. 52nd Avenue . Chicago 50, Illinois 





This! 300-ton 4-point press is typical of the Danly line of 
one, two and four point models which range in size from 
100 tons up—special sizes and adaptations built to 


customer specifications. 
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FS pot, NEWS oF metaiworkine 


Inability to get costs down so that retail prices will be sufficiently low to make the project worthwhile is 
reported to have been holding up the Chevrolet light car program. Differential in price should be $400, 
but management up to now has been able to squeeze it down less than $200. 


Navy has started “canning” 2000 fighter and training planes valued at $150 million in corrugated 
sheet steel containers. Cocoon system will be used for bigger planes. 


WAA had $567 million of surplus machine tools, estimated at 190,000 units, on hand on Feb. 28. Of that 
total, Detroit had $151 million, New York $122 million, Chicago $85 million, Cleveland $55 million, 
Boston $35 million and Cincinnati $31 million. Dollar returns from sales now average 27%, of original 
value, against 50% under Clayton formula, and are declining monthly. 





Push-button war talk is worrying armed forces because it generates a sense of security. There is no 
guided missile anywhere which today can take off with a warhead, fly over any distance and hit a 
target. Chances are that such a missile will not be developed for 5-10 years. 


If Henry Ford could have lived another year, he would have seen full endorsement of the V-8 engine 
principle which he adopted in 1932. Practically all the new cars in the higher-price lines will be V-8's. 
Lincoln, Olds and Buick are working feverishly on the problem. 


U. S. is expected to spend over $10 billion in next two years in its “Stop 
Communism” program. Korea will get half a billion, while Germany, 
Austria and Italy will receive important grants. Japan, China and the 
Philippines are on the list, and a year hence Greece and Turkey will seek 
fresh credits. Italian economic mission is en route here now. 


Oil companies, miscalculating postwar demand for industrial oil, have been compelled to shortship 
lubricating, hydraulic, cutting and quenching oils. They now are adding distillation facilities which will 
increase productivity about 15%, enough to fill orders adequately. What threw them off was the 
heavy demand for motor oils, included in the industrial oil category. 


Thompson Products, Cleveland, has installed an electronic remote-control system which records and 
counts automatically the output of production lines. Machine shutdown is immediately known at a cen- 
tral point and maintenance men dispatched, reducing materially the downtime. 


High price of steel auto body sheets has stimulated substitution of aluminum for service parts. Problem 
is to make aluminum so it can be drawn by production dies designed for steel fabrication. One of 
largest suppliers of sheet aluminum is making up sheets similar to steel in thickness and surface 
finish. Though aluminum costs much more than steel, it does not have to be bonderized and primed 
to protect it and there is reported to be economy in its use. 


Use of silicone oils is believed to be one of the answers to greater stability of hydraulic circuits on 
planes and to increased flying safety. Experiments point to reduced size of required circuits and greater 
resistance to rapid changes of temperature. 


Polished metal is to replace plastics for auto body trim in at least one ‘48 car. Shrinkage of certain 
plastics causes them to crack and in some cases fall off. Color match for service parts is source of 
trouble too. It is almost impossible to make the right match after a year or two. 


Portal-io-portal pay issue is fading as CIO unions settle for 12c-15c. an hour increases. Of 14.8 million 
workers employed under union contract, 7.9 million are in manufacturing industries, or 70% of all manu- 
facturing wage earners. Machinery, railroad equipment and steel products industries are in 60-79% 
range. Aircraft and automobile industries are above 80%. 
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@) Texato grinding oils keep the work cool, 
~" prevent wheel loading, protect finished 


surfaces . . 


. assuring higher production, 


less scrap, longer wheel life. 


WHEN YOU USE Texaco Regal Oils (R & O) in 
hydraulic systems, you’ll have no more worries 
about costly stoppages due to rust and sludge. 
Regal Oils (R & O) are turbine-grade . . . effec- 
tively inhibited against rust and oxidation and 
processed to prevent foaming. Thus, you get 
smoother, more dependable operation . . . 
chines require far less maintenance. 


ma- 


For example, an Eastern manufacturer former- 


ly had to change his hydraulic oil every three 
months. With Texaco Regal Oils (R & O) the 


ay 


interval between drains has been extended to 
one year. 

Leading makers of hydraulically operated ma- 
chines recommend Texaco Regal Oils (R & O), 
and many ship their units filled with them. You 
can get Regal Oils (R & QO) in viscosities for 
every type of hydraulic machine. 

For full information, call the nearest of the 
more than 2500 Texaco distributing plants in the 
48 States, or write, The Texas Company, 135 East 
42nd Street, New York 17, New York. 


Tune in . . . TEXACO STAR THEATRE presents the NEW TONY MARTIN SHOW every Sunday night. See newspaper for time Gnd station. 
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Public Relations at Home 


Industry is beginning to do a better job of tell- 
ing its story to the people of the communities in 
which it operates. 

Two recent cases prove the point. In Cincin- 
nati, William Dolle, president of the Lodge & 
Shipley Machine Tool Co., has been distributing 
to school children and to women’s clubs, as well 
as to other groups, the booklet “Ten Great In- 
ventions” prepared and published by the Na- 
tional Machine Tool Builders’ Association. 

The booklet recites how the invention of ten 
basic machines, like the sewing machine, has 
created jobs and raised the standards of living. 

“Ten Great Inventions” has been put in the 
hands of school children in Cincinnati and Ham- 
ilton County, Ohio, with approval of the school 
boards at Mr. Dolle’s request. The personal 
effort which Mr. Dolle has exerted is paying 
generous returns by giving persons outside in- 
dustry a better conception of some of the con- 
structive achievements of industry. 

A second case involves a big company in a 
relatively small city. It decided that it should 
better acquaint its own employees, its foremen 
and the citizens of its community with its 
activities. 

It has under way at this time a campaign to 
tell these people exactly what it makes, how 
many people it employs in that city, what pay- 
rolls it pours into the community once every 
week, how much money it has invested there, 
how much its annual sales amount to, how much 


taxes it pays, what its profits are and a host of 
other facts. 

Every employee and foreman receives a letter 
and pamphlet periodically dealing with some 
phase of the company’s operations. The same 
information, compressed a bit, then is given the 
townspeople in paid advertisements in the local 
newspaper. 

Here then are two intelligent approaches to 
what essentially is the same problem: better 
public relations with the citizens of your com- 
munity. 

Still another means is open of acquainting the 
people of your community with your business 
and how it operates. It is the policy, used ex- 
tensively before the war, of holding an open- 
house at the plant and inviting in the families 
of your employees and their neighbors. 

One company of which we know has done 
this recently with very beneficial results. Mother 
and the children get a chance to see where 
Daddy works and under what conditions. The 
butcher, the baker, the doctor and the school 
teachers have the same opportunity. If the 
plant is running at the time, all the better. 

There is no substitute for each industrialist 
telling his own and industry’s story to his own 
employees and neighbors. It is much more 
effective than to attempt talking on a general- 
ized basis to a national audience. 

Let your “public relations” reach your im- 
mediate and most influential public. 


Misihanth 


gDiToe 
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THE CINCINNATI SHAPER CO. 


CINCINNATI 25,0HI0 U.S.A. 
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CARBON SOLDERING 
of the rotor and pin as- 
sembly is done at 4% 
volts from an adjacent 
transformer. The fix- 
ture, built up of Tran- 
site posts supporting 
earbon shapes holding 
the work, allows rota- 
tion for soldering both 
ends of rotor and a 
quick quench in the 
bath in its base to re- 
tain the joint strength 


Carbon Soldering Fixtures C 


By FRANCIS C. DUPRE, Superintendent of Assembly 


KOLLSMAN INSTRUMENT DIVISION OF SQUARE D CO. 


CARBON can solder quickly, clean- 
ly, efficiently and economically. 
Kolisman arrived at this conclu- 
sion after considerable experimen- 
tation with methods suitable to the 
peculiar needs of aircraft-instrument 
fabrication. Secure, well-soldered 
joints must be made with a minimum 
of solder applied to intricate pieces 
held to close tolerances. 

As examples, consider the solder- 
ing of pieces containing bimetallic 
strips, of diaphragms for sensitive 
pressure indicators or of one metal 
piece to another imbedded in a plas- 
tic, such as polystyrene. 

Each of these requires extreme ac- 
curacy. If function is to be un- 
hampered, each must be soldered 
with a minimum of solder and with 
heat localized in as small an area 
as possible. 

In addition to these requisites, our 
work demanded certain other quali- 
ties in the soldering method: 

1. Speed in attaining soldering tem- 
perature. 
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Carbon soldering, although not 
a new method, has been revived 
and modernized by fixturizing 


to speed instrument manufacture 





. Economy in use and maintenance. 

. Light weight as a hand tool. 

. Mobility. 

. Adaptability of the chosen solder- 
ing medium to incorporation in 
fixtures for repetitive runs. 

. Possible use of relatively unskilled 
personnel. 

Except in special instances, torches 
have long been ruled out. Their use 
requires a comparatively high degree 
of skill to obtain proper mixtures, 
correct positioning, localizing of heat 
and no discoloration or other change 
in characteristics of the material be- 
ing bonded. Induction heating, while 


.. REJECTS 

.. COSTS 

.. LABOR 

.. DERMATITIS 


satisfactory for most of the work, 
rapidly loses its advantage if runs 
become small. Also, it is not suffi- 
ciently mobile for our general fac- 
tory operations. 

Ordinary soldering irons were con- 
sidered too heavy and comparative- 
ly costly to maintain. Moreover, 
constant use of “soldering blocks” or 
acid for tip cleaning had caused 
many complaints of dermatitis on 
hands of operators allergic to acid 
fumes. 

Early results, with commercially 
available carbon soldering irons, 
were not too satisfactory. Irons were 
heavier than expected, became ex- 
tremely hot to handle when used 
continuously in production and could 
be used only where the work could 
safely carry the current. As carbon, 
if found to be satisfactory, was to 
be built into production fixtures, it 
was decided temporarily to delay 
the trial of commercial irons. Ex- 
periments were therefore started on 
the job of soldering pins into the 
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DIAPHRAGM - CENTER - PIECE soldering fixture at- 
taches a center piece to top and a mounting piece to 
bottom of multiple-cell diaphragms. Spring-loaded, air- 
operated locators with inner carbon electrodes cut 
soldering time to 7 sec. 














CENTER PIECES-<are easily soldered to diaphragms 
with a single-electrode carbon iron and a soldering fix- 
ture, both connected to the transformer. Formed solder 
shapes are dipped in flux instead of fluxing the part 






CARBON SOLDERING FIXTURES continued fixture to permit easy access to the 
various pins when applying the 


DOUBLE - ELEC. solder and brushing it out. When 
TRODE irons localize soldering is completed, the rotor as- 
both heat and current, sembly is quenched to retain joint 
allowing electrically strength by dropping the rotor into 
soldered joints to be 4 built-in quenching bath. 

made without passing Another carbon soldering ‘fixture 
sme cursens through = was devised to attach a center piece 
sae Waa sees to the top and a mounting piece to 
the bottom of 2-, 3- and 4-cell 
diaphragms. The center piece has 
joined to it a wire spring that must 
not be heated during the soldering 
operation. In the previous method, 
the heat could not be controlled 
closely enough to prevent annealing 
of the spring wire. 

The fixture has an integral 4%- 
volt transformer connected to carbon 
electrodes inside the spring-loaded 
locators. The locators, which align 
diaphragm, center piece and mount- 
ing piece, are air operated at 15 Ib. 
pressure and controlled by a floor 
pedal. 

Preformed solder washers (63-37 
eutectic) are dipped in flux, as dip- 
ping gives better control of flux, less 
running of solder and less fuming 

















rotor of a small electrical motor. 

Arcing, while relatively unim- 
portant in soldering of rotors, would 
be undesirable on other work. A 
transformer, therefore, capable of 
delivering 150 amp. at 4% or 9 volts 
was chosen as a power source. Ex- 
pecting currents of 45 to 75 amp., 
depending on the voltage finally 
selected, it was decided that high- 

. graphite carbon would serve best. 

Various carbon-brush manufactur- 
ers made available a variety of 
grades and shapes of carbon. A fix- 
ture was built that solders rotor and 
pin assemblies in 17 sec. using 900 
watts. With a torch, this operation 
required 3 min. 

After being fluxed, the rotor and 
pin assembly is placed between two 
carbon shapes mounted on pins that 
swivel in Transite end blocks. It is *. 
held by spring tension, applied . rh corsen 

through one shape. Current at 4% ini dmaataioae 
volts passes from one shape to the Spring-loaded 

other, thus through the work- metallic electrode. 
The assembly can be rotated in the ; 
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than if the parts were fluxed. Seven- 
second heating solders both parts to 
the diaphragm. As the center piece 
requires more heat than the mount- 
ing piece, resistors are balanced in 
the circuit to supply the proper heat 
to each part. 

The plate in which the diaphragm 
rests is cut out to avoid drafts on 
soldered parts. Diaphragms of differ- 
ent sizes can be accommodated by 
simply changing the nesting plate. As 
most center pieces have been stand- 
ardized at % in., the fixture locators 
can be used for approximately 90% 
of such soldering jobs. 

If carbon were to be extended be- 
yond fixture soldering, commercially 
available carbon-soldering irons be- 
came a necessity, as 70% of the oper- 
ations would call for hand irons. 
Fulfilling all requirements, the iron 
supplied by the Casol Co. uses a %- 
in. tip and is provided with a cool- 
ing fin to prevent heat flow to the 
handle. In addition, a double-elec- 
trode model weighing slightly under 
1 lb. localizes not only the heat but 
also the current. With this iron, it 
was possible to accomplish opera- 
tions not feasible with the single- 
electrode type. 

The double-electrode iron permits 
soldering joints in electrical circuits 
containing components, such as re- 
sistors, which may not be capable of 
carrying the necessary soldering cur- 
rent. A spring-loaded metallic shoe, 
at the end of the 3/16-in. electrode, 
touches the same part as the carbon 
electrode and completes the circuit 
so current need not flow through the 


BIMETALLIC STRIPS are soldered in end pieces by 
Setting the end pieces in a carbon-block electrode and 
touching each with a metallic electrode. Maximum heat, 
obtained in the shortest time at the end piece, results 
in the most desirable capillary action, preventing solder 
from rising above the fastening point and ——— a 


fillet more than 0.010 in. high 
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HEATING SPEEDS were deter- 
mined experimentally by applying 
0.375-in. single-carbon electrode at 
one end of l-in. test piece (cross- 
section to give desired volume) and 
measuring temperature at the op- 
posite end. Shifting the ground 
along length of piece made no dif- 
ference in heating speed. Up to 1/64 
cu. in., resistance of piece increased 
heating speed, indicating importance 
of correct positioning of ground or 
necessity of double-electrode iron for 
fine wires or circuits with resistors 


Orass 
| mounting 
' 


Copper 
She// 








whole piece. This is especially de- 
sirable for fine wire work. 

These points have been noted: 

Carbon tips, used as blunt as pos- 
sible for fastest heating and best con- 
trol of heat, require only occasional 
dressing and no dipping in acid, with 
attendant fumes. Carbon electrodes, 
costing 20 to 40 cents each, last from 
1 to 3 months, as compared, on com- 
parable jobs, to 2 to 5 days for cop- 
per tips costing $0.60 to $1.20 each. 
Moreover, there are no heating ele- 
ments that need replacing every 6 
or 8 weks, as there are with conven- 
tional soldering irons. 

Fixtures are not needed to conduct 
heat from pieces that cannot stand 
changes from heat. As fixtures large 
enough to accomplish such heat dis- 
sipation require application of ex- 
cessive initial heat, their elimination 
effects an economy. 

Carbon soldering was found es- 
pecially suitable in delicate work 
where capillary action makes solder- 
ing with a tinned iron difficult. A 
fine wire attached to a large body 
is an example. 

Many pieces require no tinning 
and, with comparatively little care, 
no discoloration or other change in 
material is apparent, and no melting 
of adjacent metal occurs. 

Carbon soldering is applicable to 
all solders—from bismuth solder at 
150 F. to silver solder at 1,600 F. 
with the same fluxes used with cop- 
per tips. 

With a little thought and patience, 










carbon can become the “black dia- 


mond” of soldering problems. 
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BELLOWS SOLDERING FIXTURE joins an outer copper _ 
shell to a brass mounting piece presoldered to the bellows. 
The mounting piece is pretinned so current can melt the 
solder and seal the joint. Localizing heat at the top allows 
heating the copper quickly enough to avoid heat flow to 
the brass and possible loosening of the soldered joint be- 
tween mounting piece and bellows 
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PIN EJECTORS cre most widely used 

for ejection. Here, where the piece is 

of uniform proportion, there is mini- 

mum strain on the pins. The lug and 

runner are pushed and no marks are 
put on the piece 


















SLEEVE EJECTORS cre more expen- 

sive than pin ejectors, but are less 

susceptible to breakage. When 

placed around a radio knob they 

provide continuous surface contact 

and allow rapid ejection and faster 
molding cycles 





















THREE-PLATE EJECTORS employ both 
>in and sleeve ejectors; each type 
performs differently than when used 
individually 
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Ejection Method 





Depends on Molded Part 


BY ROBERT KLING 
CHIEF MECHANICAL ENGINEER, ERIE RESISTOR CORPORATION 


EJECTION of molded thermoplastic 
parts may be accomplished in a 
number of ways; selection of the 
most appropriate method will re- 
duce the molding cycle, improve 
product appearance and reduce tool- 
ing cost. Development of effective 
ejection methods has long been a 
concern of both the tool and die 
maker and the molder, and it is still 
in a state of flux due to the rapid 
progress of the plastics industry. 

Both the product and mold de- 
signer and the mold maker are 
usually concerned with the weight 
of molded material in any one mold, 
the number of cavities in the mold, 
pattern or location of cavities, part- 
ing line of the mold or piece, the 
location of cooling channels in the 
mold and the location and type of 
gate in the cavity. Cost of the mold 
must always accompany these con- 
siderations, thereby adding to the 
problem of the tool and die maker. 

Ejection is often the toughest nut 
to crack because the customer may 
insist that no ejection marks be 
visible on the part. On parts with 
large projected areas, an inferior 
ejection method will cause defor- 
mation or straining. To maintain 
production speed, the ejection mech- 
anism must function smoothly. In- 
efficient ejection slows the molding 
cycle and the part must be removed 
by hand. 

Ejector pins, usually manufactured 
by mold-engineering companies, are 
most commonly used for removal of 
molded parts. Standard pins run 
from %-in. to %-in. diam. and are 
most easily assembled in mold plates 
with holes of standard reamer sizes. 

Ejection power usually comes 
from the press itself, and the pins 
are anchored in the ejector plate in 
the movable or rear half of the mold. 
They move forward against the 


molded piece as the press is opened 
and a stationary ejector bar in the 
molding machine forces the ejector 
plate forward. When the mold is 


Tooling cost, molding cycle and 
surface marks on molded plastic 
parts can be reduced by proper 


design of ejection mechanisms 


closed for the next molding cycle, 
positive return pins, striking the 
front or stationary half of the mold, 
force the ejector plate carrying the 
ejector mechanism into position for 
molding. 

When inserts are to be loaded in 
the mold, either to form undercuts 
or be permanently molded in the 
piece, or in slide-type molds where 
the ejector mechanism might inter- 
fere with operation of the slide, 
ejector pins should be returned to 
the molding position before the press 
is closed. A manual device, employ- 
ing a pinion which engages an ejec- 
tor rack, may be used here. 

It is possible to camouflage the 
point where ejector pins touch the 
molded parts by putting a decorative 
design on the end of the pin or by 
including the mark which the pin 
makes in the design-scheme as a 
whole. Some companies use the tip 
of the ejector pins for stamping a 
cavity identification number or 
trade mark. 

If the pins are too small in diame- 
ter, they tend to buckle easily or 
concentrate the ejection pressure on 
too small an area, leading to dis- 
tortion at point of ejection. At Erie 
Resistor, it has been found most 
practical to work with pins from 
3/32 to % in. in diameter. 

Pins should be kept at the mini- 
mum length for required ejection, 
and the remainder of the pin should 
be stepped up to a larger diameter. 
The most commonly sought place 
where force may be exerted to re- 
move a molded piece is the parting 
line of the mold. 

A horn button, currently being 
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STRIPPER-PLATE EJECTORS 
function as do sleeve ejec- 
tors and are used in multi- 
cavity molds or where 
thin-wall plastic parts and 








round core pins are in- 
volved. Parting line must be 














perpendicular to line of 
ejection 
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SLIDE EJECTORS have no means of direct ejec- 
tion and parts must be removed by hand. As 
cores are mounted in the stationary half of 
the mold, parts must be contoured to prevent 
their removal before the split cavity is opened 


molded, is one of the most difficult 
as far as satisfactory ejection is con- 
cerned. The piece is molded of trans- 
parent plastic and ejection marks on 
the rear of the piece are visible 
from the front. 

The cavity is fairly large but of 
even proportions and ejector pins 
contacting the edge of the piece run 
no risk of being strained. In this 
case, pin marks were no problem, as 
in final assembly a clamping ring 
holds the horn button to the steering 
column and covers the button edge. 
In this type of molding, location in 
the final assembly is the most simple 
solution. 

Again, ejection marks may be 
harmonized with product design, as 
in production of poker chips, or 
ejection can be made by pushing 
against mounting studs (functional) 
as with radio escutcheons. The most 
expensive method is purposely to 
mold lugs on the product for ejec- 
tion surface. The lugs must be re- 
moved from the piece after molding, 
adding an operation. 

In molding large pieces, ejector 
pins can push against the underside 
of the piece in obscure places and 
ejector sleeves can push against the 
boss molded around core pins that 
form mounting holes. Here, sleeves 
concentrate the ejection pressure 
directly at the surface resisting ejec- 
tion to eliminate hole distortion. 
Sleeve ejectors, which are more 
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expensive than pin ejectors, can 
travel distances better than pins and 
retain form better. When sleeves are 
placed around the skirt of a radio 
knob, in place of three or four ejec- 
tor pins, they provide additional 
contact area with the plastic and 
make possible a faster molding cycle. 
When injection-molded parts are 
sufficiently cool for pin ejection, a 
high ejection force is required, but 
sleeve ejectors can function with 
less force while the piece is fairly 
warm. 

Sleeves also provide ejection of 
transparent round pieces without 
affecting the appearance of the 
finished part, because the inside 
diameter of the sleeve can be the 
same as the design diameter of the 
product. 

A third method, involving stripper 
plates, is suited to multi-cavity 
molds or those requiring the forma- 
tion of thin rims or sections and 
functions the same as sleeve ejec- 
tors. Stripper plates push evenly 
around thin edges and are practical 
only when the parting line of the 
product is in one plane, perpendicu- 
lar to the direction of ejection and 
the cores from which the plates 
strip are round. 

While pins, sleeves and stripper 
plates provide ejection for most 
pieces, other types are frequently 
used for special-purpose ejection. 
The slide-type mold entirely elimi- 
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<PIN EJECTORS may be used 
where the pins push directly 
against the part but in such a 
position that the marks do not 
detract from appearance or 
function of the product 


nates any direct ejection and re- 
quires hand ejection. In this type 
the cores are mounted in the front 
or stationary half of the mold and 
the cavities, which are split, are car- 
ried in slides. The cavity must be 
contoured to prohibit removal of the 
molded part from the cavity before 
the slide cavity is opened. 

When the mold opens, the slide 
cavities pull that part from the core 
before their cam action causes thém 
to open and release the part. If pos- 
sible, a small portion of the cavity 
should be provided in the removable 
half of the mold to keep the part 
from sticking in one or the other 
side of the slide. 

Another indirect method of ejec- 
tion combines separation from the 
runner with ejection of the molded 
part, and is used in the molding of 
radio knobs, automotive escutcheons, 
drinking cups, etc. Both sleeve and 
pin types work satisfactorily, and are 
used where the material is fed into 
the piece at a point rather than the 
main parting line of the die. 

This type of construction provides 
center feed for the part where there 
is danger of weld lines in the plastic 
(as in thin sections) or where there 
is danger of air lock in deep shell 
sections. It is also used where gate 
removal at the parting line would be 
too expensive. This method utilizes 
pins and sleeves but should not be 
confused with sleeve or pin ejection. 
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SHOP SHOTS 





TRIPLE-PURPOSE GAGE ... Armature-shaft diameter and 
width and position of the Woodruff keyway with relation 
to shaft end and shaft axis all are checked by the simple 
gage in the photo. It also aids in setting up the automatic 
machine for milling keyways and grinding shaft ends 
on two shafts at a time (sketch). The operator inserts 


Wl A keep them 
60° about their own axes. This 
in alignment notch i 

ed with a half-round spline on 
and drops to stack corre< | 


ned 








Grinding whzels for shaft end 








Keyway /-~ } . -Shatts 
cutters alo not 
rotate 


Chucks are 
pushed up 

to trip ‘ 
switches-~ 


To hop 
behind 
machir 


a shaft vertically with each hand. When both shafts are 
in place, they close a circuit through Microswitches, 
closing the electric chucks and starting the machine. 
Finish of the machining cycle opens the chucks so parts 
drop by gravity onto a sloping pan on which they slide 
down into a hopper in back of the machine 





_Half-round notch 
-~ toatlign laminae 








Alignment 
spline ------= 
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SPRING-EYE MACHINE FORMED ... End eyes of coil 
springs for electric controllers are formed precisely 
by this hopper-fed automatic machine (photo). 
Springs, which must have the eyes aligned and cen- 
tered on the axis, are about 0.25 in. in dia., with nine 
turns of 16 pitch, and are made of 0.030-in. wire. Spring 
coils are fed into a tube. A feéd blade dropping 
spring 1 (sketch, top left) releases a detent plunger 
which holds spring 2 until the feed blade returns. 

Coils slide by gravity in front of the feed rod, 
which rotates (as it slides the coil into the die) to 
catch the free end of the coil and turn it to the 
top (left). A knife blade locates the coil in position 
in the spring clamp. Then bending dies at each side 
come up to form the end eyes (lower right). To pre- 
vent turning of the coils, dies are cut at an angle 
to the axis. This avoids torque during forming 


opposite 
setscrew 
after 
adjustment 


Setscrew-~ 
clamp bolts 


CAMS LEVEL SHOP LOAD. . . Cam disks, used in quan- 
tities in automatic-machine drives, are turned out 
for stock whenever a toolroom lathe is not on other 
work. Cams are turned to 4 15/16 in. from 5-in. bar 
and have a %-in. disk integral with a hub (sketch). 
Bores are 1% in. to fit standard cold-rolled shafts. 
Disks are slit and held together by two countersunk 
bolts. A headless setscrew: holds the cam for adjust- 
ment, when a dowel is driven into hub and shaft 
opposite it. 

Tool design simply sends a paper templet of a 
wanted cam to the toolroom. This is pasted on the 
hub side of a blank, the cam DoAll—sawed to the 
line, and in most cases finished merely by filing. Only 
for severe service is hardening necessary . . . stand- 
ardization has been found to expedite tool design also 


PROJECTIONS LOCATE AND HOLD .. . Instrument parts 
are assembled without rivets by upsetting tits of 
metal on one or more parts during blanking or form- 
ing. Other parts are located by these projections, 
then are fastened to the upset part by crimping, by 
resistance-riveting (electrical heating, followed by 
upsetting), or by spot-welding the projections. In 
the part sketched, two projections A are 0.095 in. in 
dia. by 0.050 in. high, two at B are 0.060 in. in dia. 
and 0.050 in. high, while three at C are 0.080 in. in 
dia. by 0.060 in. high 
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MAGAZINE LOADERS for ~& x 
second-operation work on “@ 
B&S automatics can be de 
built up of sheet metal and a metal block. 
Two runners on the bottom of 


the 
easy rolling of the gravity-fed pieces 


SECOND-OPERATION work on Brown & Sharpe auto- 
matic screw machines is not often attempted, because 
the tooling is thought to be too complex and expensive. 
As soon as the word “magazine” is mentioned, manage- 
ment conjures up visions of greatly increased tooling 
costs and uncertzin results. But a magazine loader can 
usually be fabricated in the shop and, in most cases, 
reasonably inexpensively. 

At first sight, this particular job appeared to be ideally 
suited for second operation on a 2G B&S automatic, but 
several difficulties had to be overcome before the job 
would run smoothly. They proved no more troublesome 
than problems that must be solved every day on first- 
operation work. 

First, the O.D. of the piece had, in a previous opera- 
tion, been centerless-ground and could not be scarred 
on the automatics, and second, the radius and hole 
had to be exceptionally smooth and show no tool marks. 
This meant some experimentation, but was eventually 
worked out, 

The magazine, fabricated and machined from sheet 
metal and a metal block, has two runners on the bottom 
of the tray to facilitate rolling of the pieces as they are 
gravity-fed into the machine. When loaded, the tray 
holds approximately twenty pieces and can be left unat- 
tended, if necessary, for better than 10 min. without 
running out of pieces. 

The magazine was constructed so it could be keyed 
and bolted on the front cross-slide, and its actions were 
cammed accordingly. To clear the turret tools, it was 
necessary to get an additional %4-in. movement on the 
magazine cross-slide. This was accomplished by cutting 
the low part of the magazine cam % in. below that 
specified in the B&S handbook, permitting extreme 
maximum movement on the front cross-slide. 

For the collet ejector, the usual type of ejector was 
inserted in a standard e¢ollet. But it was necessary to tip 
the moving guide with Lucite, as the tapered hole in 
the opposite end of the work was finished, and scarring 
from a rotating ejector guide. could not be risked. 
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MAGAZINE LOADING | 
Speeds Second-Operation Work 





Gravity feed, good finish and no scarring 
of already-finished surfaces may spell trouble 


in setting up second-operation jobs 


BY W. L. WOODCOCK, 
Tool & Gage Designer 


NAVAL TORPEDO STATION, ALEXANDRIA 


A slight radius, ground on the collet edge, permitted 
easy insertion of the piece, which then came to rest 
against a solid stop in the ejector. The stop, together 
with the facing operation from the backslide, held the 
over-all dimension within tolerance. 

The injector was the standard type of spring injector 
mounted in the turret. The spring behind the plunger 
was made considerably heavier than the spring in the 
ejector, so the guide in the ejector could easily be de- 
pressed and the part firmly held against the locating 
shoulder until the collet closed. The ejector spring was 
made heavy enough to eject the piece when the collet 
was opened after the operations were performed. 

To prevent scars on the O.D. of the piece, a bumper 
was mounted in the turret so the part could strike it 
before dropping into the babbitt-lined well and basket. 
The bumper was merely the back part of a floating 
drill-holder, dipped in ethyl-cellulose to form a soft 
covering and so prevent injury to the part as it was 
ejected against it. 


Operating Sequence 


Starting at cam station O, the magazine is moved into 
position by the front crosslide cam and held there the 
required time by a cam dwell. Cross adjustment in lining 
up the magazine with the collet hole is made by the 
cross-slide adjustment screw. 

Ejector spring Stop. Lucite tip» 
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COLLET EJECTOR has its moving guide tipped with 
Lucite to avoid marring a finished work surface. The 
ejector spring is made lighter than the injector spring, 
but heavy enough to eject work when the collet opens 
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A lever templet must be used to get close camming 
between the turret insertor and the magazine, as an 
adjustment of several hundredths is needed: because of 
the swing of the follower fulcrum arm. 

The insertor, mounted in the turret, comes forward 
and pushes the piece against the Lucite-tipped guide. 
The guide keeps the piece away from the sides of the 
rotating collet as it is inserted into the collet and 


Inject 


against the locating shoulder. “aed 


Both collet and the insertor ram are free to rotate 
or remain stationary during this operation. The collet 
is closed and the ejector spring is held compressed until 


released by opening of the collet after all operations ‘eta 
a 


have been performed on the piece. The insertor is nd face 
retracted at station 9.5. 

clearance is available between the exiting magazine and 

stations 15 to 25, with the facing tool cutting in a flute 


indexed out of the magazine, letting the next piece drop = 
The machine changes from low speed (110 rpm.) to 

high speed (1,000 rpm.) for subsequent machining opera- 

tions. As the magazine moves back, the backslide moves 

advancing turret tool, the spot drill comes into position. 

me al a | 





into position for the next loading and the magazine is 
forward with the facing and chamfering tool, and as 
Facing and spot-drilling operations are overlapped from 
The spot drill is then indexed out and the boring tool 
at station 28 advances into cutting position. Because 
of the tolerance and finish required, the boring tool is 
fed both in and out at slow feeds. This tool, mounted in 
a regular floating drill-holder, requires little attention. 
The turret is then indexed at station 53 and a two- 
fluted roughing form counterbore brought into position Finish form 
at station 55.5. After this roughing operation, the ma- radius 
chine is indexed and changed into low speed at station 
65.5 and the finish forming tool is brought into cutting 


position at station 68. 
One of the greatest difficulties encountered in this 


Dwell Eject 


Magazine 
dwell 
Index and 
change speed 


« OPERATION SKETCH (above), together 
with cam diagrams, shows sequence of 
operations, tools and their application 


Finish form 
radius 


THREE CAMS (left) control the 
on” motion of magazines and tools. 
index and \, Sequence and. duration of opera- 
change speed eer tions are indicated by changes at 
stations around cam ’ 
Dwell Borein starting at station 0 and reading 
ste S counterclockwise to station 100 at 
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FINISH FORM TOOL with conoi- 
dal clearance was developed 











_-0.319 R. and operated at 0.005 to 0.010- 

| _¥ ,;# in. cut with good surface finish, 

r satisfactory tool life, no chatter 
sue * . 




















_ Conoidal 
clearance. 


MAGAZINE LOADING continued 


particular tooling was chatter on the finish forming of 
the radius on the hole. Multiple-fluted form reamers and 
counterbores were tried at both high and low speeds, 
mounted and floating, but without success. 

After much experimenting, the solution was found in 
a single-pointed radius tool, ground on a flat tool bit, 
mounted axially in a flat-tool turret holder and run at 
110 rpm. The tool was cammed just to touch the piece, 
removing at most from 0.005 to 0.010 in. with a dwell 
at stations 86 to 92 giving at least five revolutions at 
slow speed to smooth the radius. The tool held up well, 
giving many thousands of pieces before replacement 
was necessary. 


The turret then indexes the bumper into position, and 
the collet opens, letting the part be ejected against the 
bumper and into the babbitt-lined well and basket. 


Machine Modification 

Certain changes are necessary to perform second- 
operation work on the 2G automatic. The machine must 
be arranged so the chuck trip lever, when raised the 
first time by the trip dog, will open the chuck and, 
when raised again by a second trip dog, will close it. 
This is accomplished on the 2G machine by cutting in 
half the cycle required to open and close the collet. 

If the chuck clutch, revolving twice in the feeding of 
stock, can be stopped at the end of one revolution, the 
cycle will be broken and the collet will remain open. 
First, the trip-lever shoe, which runs on a cam at the 
end of the chuck camshaft, is lowered, allowing the 
eccentric pin to engage the chuck clutch at every 
revolution. 

Located directly behind the driving shaft is the chuck 
camshaft containing the stopping disk which has one 
V notch on its periphery. This cam is removed from the 
shaft and either another notch is cut opposite the exist- 
ing notch or it is replaced by another cam containing 
two such notches. 

It is advisable to make up a new stop disk with two 
notches to be reserved for second-operation work, as 
the disk containing only one notch must be replaced 
when running the machine on regular work. 





CHECK RIGHT ANGLES BY OPTICS 








BY HENRY HARRISON 


CAMERA WORKS 
EASTMAN KODAK COMPANY 


INSPECTORS and machine-repair 
men must often construct or inspect 
right angles to within a few seconds 
of arc. This is a troublesome prob- 
lem. But there is a simple optical 
method, not widely known in the 
precision-tool field, which can be 
used with little effort and expense. 

Secure two front-surface, plane 
parallel mirrors and a straightedge. 
Fix the two mirrors against the fin- 
ish-machined surfaces of the test ob- 
ject in such a way that the reflecting 
faces intersect along a line. Stand 
at a slight distance, looking at one’s 
reflection in the mirrors. Hold the 
straightedge near the eye, but so 
oriented that its image, seen in the 
two mirrors, is cut at 45° by the mir- 
ror intersection line. 

The observer sees a _ split field, 
divided by the mirror intersection 
line. The reflected scene (the image 
of the straightedge) will appear con- 
tinuous only if the angle between 
the mirror faces is 90°. If the angle 
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between the faces is greater than 
90°, a central slice of the scene will 
be missing; if the angle is smaller, 
the central slice will be repeated in 
both halves of the field. 

As thus used, the method is suf- 
ficiently precise to discover differ- 
ences between accurate instrument- 
maker’s squares. However, the sen- 
sitivity of the method is increased by 
using a simple telescope, such as 
that in a surveyor’s transit, at the 
observation point. If difficulty is 
experienced in recognizing a mis- 
match between the two portions of 
the straightedge, the telescope should 
be moved away from the setup. And 
if such trouble still persisis, the 
telescope aperture should be stopped 
down with a cover having a smaller 
hole than the front-lens diameter. 


CHEAP AND QUICK .. 


used in 


strument-maker’s squares 


squareness of a machine spindle 


. A right 
angle can be checked to within a few 
seconds of arc by a method widely 
prism manufacture. 
plications range from inspecting in- 
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How to Analyze Production Rejects 


Shrinkage analysis tells what is wrong with rejected parts and 


indicates method of attack to reduce or eliminate variables 


BY EUGENE GODDESS 


Head of Factory Engineering, 


Cathode Ray Tube Division 


NORTH AMERICAN PHILIPS CO., INC. 


MANUFACTURING §_ specifications 
are set up by development engi- 
neers. Factory engineers control the 
manufacturing procedure to make 
sure these same specifications are 
followed. Naturally, all specifications 
cannot be followed exactly, the 
slight changes inherent in any repet- 
itive process being termed variables. 

The quality-control function in in- 
dustrial quality engineering is to 
give a dynamic picture of the pro- 
duction by observing the deviation 
of the variables. When the deviation 
is excessive, industrial losses, known 
as “shrinkage”, occur. 

The shrinkage-analysis function in 
industrial quality engineering is to 
examine rejected material to disclose 
the cause of failure. The shrinkage- 
analysis function is concerned, not 
so much with reduction of shrinkage 
as it is with an accurate, unbiased 
presentation of facts. 

Shrinkage analysis is made to ob- 
tain information directly concerned 
with the reduction and removal of 
factors that cause industrial losses. 
Information so obtained is circulated 
to those engineers and members of 
factory management whose main 
function is to keep the factory oper- 
ating at high efficiency. 

If a product is being manufactured 
close to a limit, shrinkage analysis 
will never disclose that fact until 
the damage is done. Quality-control 
methods, however, observe the con- 
dition and report it to factory engi- 
neers, who should take steps to 
rectify the trend. 

Unfortunately, not all variables 
are controlled and factory engineers, 
for one reason or another, may ig- 
nore quality-control warnings. In 
either case, shrinkage results. The 
shrinkage-analysis activity then dis- 
closes either the variables which 
should be controlled but as yet are 
not, or quality-control warnings 
which went unheeded. 

General procedure for shrinkage 
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analysis is based on a positive iden- 
tification and isolation of the shrink- 
age cause. 

Where the cause has been local- 
ized, inefficient or improper opera- 
tion is indicated. For example, if 5% 
is the normal shrinkage expectancy 






for a given factor over an entire 
manufacturing operation and _ this 
loss occurs in its entirety at one 
operation, factory engineering is re- 
quired at that point. Thus, localiza- 
tion of the disturbance to a single 
operational area is easily recognized 
by a preliminary analysis. 

On the other hand, if twenty dif- 
ferent operations each cause 0.5% 
shrinkage, an over-all loss of 10% 
will be registered—5% in excess of 
the normal shrinkage expectancy. A 
“where” analysis discloses nothing, 
but a “what” analysis reveals the 
hidden truth. 

Once it has been ascertained 
factually that trouble exists, a secon- 
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TABULAR REPORTS of this type, while showing shrinkage 
causes, are not summarized and may not be as emphatic as 


those with comments and 


Suggestions from the analyst 
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SHRINKAGE-ANALYSIS REPORTS are more valuable when 


tabulated facts are followed by a summary in which the analyst 
can comment on his observations and recommend corrective action 


dary analysis answering the follow- 
ing questions must be performed to 
‘isolate it: 

Is the disturbance confined to a 
certain operator or machine, or cer- 
tain combinations of operators and 
machines? Does it occur on any spe- 
cific day of the week? Does it occur 
only during or following certain 
atmospheric conditions? Does it 
manifest itself only on certain shifts? 


Training of Shrinkage Analysts 


Shrinkage causes belong more 
properly in the domain of engineer- 
ing investigations, but often a 
shrinkage analyst can disclose or 
confirm facts concerning troubles. 
Good analysts are fundamentally 
curious, methodical and logical. Any 
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training program of analysts should 
direct these characteristics into 
action based on knowledge. 

The amount of detail to include 
in such a course depends on the 
nature of the product. It should in- 
clude discussions on materials, proc- 
esses, causes and effects and be of 
considerable breadth if the analyst 
is to supply competent reports of 
high accuracy. 

In the electronic-tube industry, 
experience shows that a series of 
twenty 2-hr. lectures can supply the 
basic information needed by an 
analyst. This can be built up from a 
study of the fundamentals of elec- 
tricity, including current, voltage, 
capacity, emission and _ different 
types of electronic tubes—diodes, 





triodes, pentodes, and cathode-ray 
tubes. 

A study of causes, effects and de- 
tection of cathode contamination, 
carburization of thoriated tungsten 
filaments, grid defects, and glass 
failures and defects prepares the 
analyst to isolate shrinkage causes. 
Discussion on _ engineering and 
shrinkage analysis, life tests, quality 
control and the relationships be- 
tween engineering, quality control 
and shrinkage analysis orients him 
into his proper niche in the factory 
organization. 


Shrinkage-Analysis Reports 


Some reports can best be presented - 
in tabular form, whereas in other 
cases the essay type of report will 
better portray the shrinkage situa- 
tion. There is some question as to 
whether the completely tabular form 
of report is as digestible or as em- 
phatic as the same report would be 
if the results were integrated into 
conclusive thoughts. Therefore, the 
most desirable of all is to offer a 
tabular report of the facts, followed 
by comments, conclusions and obser- 
vations of the analyst. 

His opinions and_ conclusions 
should be considered because he has 
time to draw a competent summary, 
whereas others may give tabular 
reports a quick reading, without 
stopping to summarize. Furthermore, 
the analyst’s summary is objective 
because results are viewed imparti- 
ally. He also often draws on the 
experience of many engineers to 
formulate his conclusions, and in so 
doing becomes a better and more 
interested analyst. 

Every shrinkage-analyst report 
should contain the following basic 
information: 

. Date 

. Report number for identification 

. Subject title 

. Distribution list 

. Name _ of person 

analysis 

Name of analyst 

Number of units analyzed 

. Source of shrinkage 

. Date shrinkage was received 

. Signature of analyst 

. Counter signature 
engineer. 


How Valuable is Shrinkage Analysis? 
All intelligent persons can learn 
from their mistakes. Whether they do 
depends on their acknowledgment 
that error has been made and a 
study of the errors acknowledged. 
Shrinkage-analysis reports, there- 
fore, should convince the engineer 
that something is wrong and sug- 
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requesting 
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of quality 


— 





American Machinist - May 8, 1947 
























































































































gest remedies. Whether a remedy is 
ever effected will depend, not on the 
analyst but on an engineering “study 
of the errors acknowledged.” 

Failure of production and engi- 
neering personnel fully to utilize the 
potentialities of a shrinkage-analy- 
sis unit may be ascribed to the 
natural reticence of anyone to bare 
his errors, and thus in general to a 
misunderstanding of the function of 
shrinkage analysis in plant operation. 

As this reticence can only be over- 
come when misunderstanding is 
clarified, the quality engineer can 
well discuss the questioned relation- 
ship with those individuals or groups 
needing enlightenment. To obtain 
their cooperation, the shrinkage- 
analysis program should be explained 
fully so they understand that: 

1. A shrinkage-analysis group is a 
fact-finding, information-gathering 
unit which obtains knowledge for 
directing the effort to reduce or 
remove those. manufacturing vari- 
ables which, out of control, are 
causing industrial losses. 

2. Shrinkage analysis depends 
mainly on the “post-mortem” ap- 
proach’ and technique. 

3. The shrinkage cause should be 
both identified and then isolated for 
a good analysis. 

4. Shrinkage analysts should be 
trained into their job, not “dropped” 
into it. 

5. It is desirable that the shrinkage 
analyst be encouraged to suggest 
improvements and corrections or to 
make comments. 

6. The quality engineer has the 
responsibility of clarifying to the 
factory the function of shrinkage 
analysis in combatting losses. 











ies for Top Shop Men 





7 5 Don’t be afraid to meet peo- 

ple; getting along with others 

is essential for getting along with 
your personal upgrading. 

17 6 Keep yourself as broad and 

versatile as you can. Special- 

ists are spectacular, but most of them 


work for versatile executives. The 
man who is a good jack of all trades 


is usually a master of men. 

177 Have basic conversion figures, 
decimal equivalents and such 

.ike on the hip, ready for a fast draw. 

Don’t depend on charts, tables and 
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reference books for all the mathe- 
matical tools of the trade. Handbooks 
are to shop practice like the fire 
department is to an extinguisher 
... better, if you have time. 
178 The modern shop executive 
has to have a working knowl- 
edge of accounting, office routine, 
sales, purchasing and plain old Eng- 
lish grammar. Without it, he’s a 


lamb at the shearing when the serv- 
ice departments go to work on him. 











Be | 


17 Practice simple arithmetic 
every chance you get. Our 
greatest mathematical wizards do 
their stumbling in simple addition 
and subtraction, which in our busi- 
ness is stumbling into scrap. 
18 0 It isn’t enough to be smart.» 
You’ve got to temper smart- 
ness with plain horse sense and de- 
pendability. And most important: 


be sure your smartness isn’t accom- 
panied by intolerance. 
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A CAM built into the machine base 
controls clamping and unclamping of 
fixtures that hold the oil-pump body. 
Thus, the operator no longer is made 
to use an awkward wrench on this job 
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Section A-A 


OIL PUMP Perr Hr 
BODY oo st 


OIL-PUMP bodies, although of an 
awkward shape, are easily located in 
the fixtures. These are clamped and 
unclamped automatically. To insure 
that the piece does not stick in the 
fixture, an arm with roller (right) 
presses down the plunger that moves 
the fixture clamp, thereby insuring 
that the piece is freed 


Tooling Steps Up Buick Quality 


Buick’s continuous program of modernization now places 


emphasis on fixtures that can be loaded and unloaded easily 


BY RUPERT LE GRAND 
ASSOCIATE EDITOR 


MODERN SPEEDS and feeds are 
not enough to get rated production 
from many mass-production setups. 
The smart process engineer and 
production supervisor will keep this 
factor in mind when planning instal- 
lations of new machines. 

Practical demonstrations of this 
approach to modern tool engineering 
are found in the retooling done by 
Buick for two parts—the oil-pump 
body and the exhaust-manifold 
valve body. Both of these castings 
are relatively difficult to locate and 
clamp correctly hour after hour. 
And the time had come in Buick’s 
estimation when new production 
lines and new operational sequences 
were warranted. So, both parts were 
studied in considerable detail, and 
finally much simplified machine lines 
were evolved. In the process, two 
machines of relatively new design 
(and applicable to other mass-pro- 
duction jobs) were installed. Details 
of the new setups and features of 


the tooling indicate current trends: 


Oil-pump Body 

Chief problems in machining the 
oil-pump body are: (1) to locate 
and keep the gear chambers at 
proper spacing and depth, and (2) 
to grip the piece securely during 
machining processes. 

As the first operation on the cast- 
ing, the cover face is milled. This 
provides a locating surface for sub- 
sequent operations. In the original 
setup, milling was done on a double- 
sided drum-type miller. Thus, at 
each station the operator was re- 
quired to load two fixtures and to 
tighten the clamps with a wrench 
before the drum indexed away from 
him. 

By changing the operation to a 
new vertical Ingersoll mill with 
roughing and finishing spindles, and 
equipped with a 12-station table 
with automatically clamped fixtures, 
production was increased 45%. Mod- 
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ern machine design, carbide tooling 
and increased machining speeds and 
feeds all play a part in the increased 
output reported. 

As shown by the fixture drawing, 
the pump body is gripped on the 
flange adjacent to the cover face. 
Three fixed locating points, or rest 
buttons, support the piece by con- 
tacting the rough body of the cast- 
ing below the surface to be milled. 
A fixed V-clamp, or nest, bears 
against the flange at one end, and a 
swinging V-clamp is brought to bear 
upon the opposite edge by mechani- 
cal means. 

Automatic clamping is effected in 
this manner: As the fixture rotates 
the fixture into position, a cam 
fastened to the machine base causes 
a cam roller to rise, carrying with it 
sleeve A built into the fixture sta- 
tion. This action further loads a 
preloaded spring within the sleeve, 
thus pushing upward the plunger B. 
A cam face on the upper end of B 
acts against a cam roller fitted to 
the end of the V-clamp lever, thus 
clamping the part. After machining 
and upon return toward the unload- 
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ing position, a roller, fixed to an arm 
at the table edge, presses down at C 
on the plunger, to make sure that 
the V-clamp releases to allow the 
operator to pick the machined cast- 
ing out of the fixture. 


Exhaust-Manifold Valve Body 


The exhaust manifold valve body 
is difficult to hold; its surfaces and 
holes must be true, and the cross- 
shaft holes (interrupted by the gas 
passageway) must be machined in 
line to a close tolerance. Increased 
output on half the number of ma- 
chines, and improved quality have 
followed application of the latest 
tool engineering methods to the pro- 
duction of this piece. A comparison 
of the old and new methods indicates 
the savings realized by Buick engi- 
neering and production personnel by 
a detailed examination of this part: 


OLD METHOD 


Operation 1—Mill 3 faces on old 
3-spindle miller with special head. 
Operation 2—Drill three holes in 
face A and two others in face C. (See 





AT OPERATION 3, individual heads engage guide pins built 
into the fixtures, to make sure that the hole pattern will be 
drilled in correct relationship with location surfaces previously 
milled on the exhaust-manifold valve-body castings. To perform 
this operation, the operator need merely drop a casting into 
the fixture and push down on a cam clamp. This setup is an ex- 
ample of the trend toward improving work-loading arrangements 













part sketch, upper left of this page). 

Operation 3—Drill large hole in 
face B. 

Operation 4—Drill and counter- 
bore cross shaft holes. 

Operation 5—Drill and ream pin 
hole. 

Operation 6 — Counterbore 
hole in face B. 

Operation 7—Burr all holes. 

Operation 8—Tap two holes in 
face A and one in face B. 

The new sequence of operations 
shows how simply these operations 
can be performed on multi-head 
machines fitted with easy loading 
fixtures. 


large 


NEW METHOD 


Operation 1—Mill face A on In- 
gersoll rotary-table machine. 

Operation 2—-Mill face B on a sec- 
ond Ingersoll miller. Both of these 
machines feature automatic clamp- 
ing and unclamping, and output has 
been increased. 

Operation 3—Drill, tap and 
counterbore faces B and C on a 
5-station Kingsbury machine with 
an indexing table. The piece is 
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MODERN TOOLING 





(continued) 


TURN THE HANDWHEEL with the left hand, remove the completed 
casting with the right hand and replace it with a new piece—that is 
all there is to operation 4 on the exhaust-manifold valve body 























Face A 





ATL YR 
<<ZAIn_N 























oe 


TWO LOCATING PINS and machined face B square up the piece in 
the fixture for operation 4 on the exhaust-manifold valve body 


placed vertically in the fixture with 
face A supported on rest buttons. 
Face B is pressed against two locat- 
ing pads at the front of the fixture 
by means of a U-clamp fixed to a 
bellcrank. The bellcrank is operated 
by a spring plunger and a cam-lock 
handle. One hole in face B is drilled, 
chamfered and tapped; two other 
holes are drilled. Two bolt holes 
are drilled in the flange adjacent to 
face B and the large central hole is 
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bored. All the operator need do is 
to lift up the clamp handle at the 
unloading station, pickout the 
finished piece, insert a new casting 
and push down on the clamp. 
Operation 4—To complete machin- 
ing operations on the exhaust-mani- 
fold valve body, the casting is 
loaded into an 12-station Kingsbury 
machine equipped with a drum-type 
or ferris-wheel indexing fixture. The 
casting is placed in the fixture with 

































































face B down and face C to the rear. 
Two pilot pins enter the drilled 
holes in face B and these, together 
with a rest button at the rear, hold 
the piece level and square. Then the 
operator spins down a handwheel 
that operates a screw clamp fitted 
with a self-equalizing foot. When 
the correct clamping pressure is 
reached, spring-operated detents in 
the ratchet slip. 

In this setup, vertical heads drill 
three holes in face A, chamfer and 
tap two of the holes; while side 
units drill the cross-shaft holes, the 
pin hole, and counterbore the cross- 
shaft holes. Nine heads are required 
to handle this particular job. 





Better Products Quicker 


TO ELIMINATE service troubles and 
speed up design of new equipment, 
Continental Motors makes sectional 
castings and tests them before mak- 
ing the complete pattern. The cast- 
ings are made from wood and clay 
models built to shrink-rule dimen- 
sions. 

Testing sectional castings allows 
checking a design as it is being de- 
veloped, and eliminates expensive 
changes that would be required if 
the finished piece were found inade- 
quate in test and the master patterns 
had to be revised. 

To check the weight of the parts, 
these same models are also im- 
mersed in water to find their dis- 
placement. This saves hours of cal- 
culations that may be off as much 
as 10%. 

It takes about 2 months to in- 
corporate a change in a production 
pattern and more if the tools too 
must be changed. These experimen- 
tal sections take less than a. week to 
produce in most cases, and in two 
weeks they can be tested, corrected 
and a final sample approved for 
production. 

Use of sectional test castings cuts 
down costs, reduces the time from 
designer to finished product, means 
less corrective service on the part 
of the manufacturer and freedom 
from service troubles in the hands 
of the consumer. 


More or Less Chatter 


IN A RECENT issue, an item by Heintz 
Landauer described a lathe-drive 
gear design which he believed in use 
only in British and Swiss machines. 
General Machinery Corporation re- 
ports that Niles engine lathes have 
used this design for 40 years. 
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The tough, fibrous structure of a forging is the result of careful adherence to 


good forging practice, whether the metal is a relatively soft brass or a hard, 


high-nickel alloy. What constitutes current practice and how it varies for the 


various forgeable materials is summarized in this second report on forging 


BY ANDERSON ASHBURN, ASSOCIATE EDITOR 


aap methods of forging and many forge- 
able materials are complex, yet there are 
many similarities in procedure for various condi- 


tions. What these similarities are, and what the 


differences are, is covered in this second report on ° 


forging. The first report, which appeared in a recent 


issue, covered such fundamentals as types of 
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REPORT TO THE METALWORKING INDUSTRIES 


equipment, die materials and die design. This re- 
port is divided into sections, one for each group of 
materials, except for the testing and inspection of 
forgings which is treated as a separate subject at 
the end. Practice with carbon steel is described first 
in detail. Other sections use carbon steel as a 


starting point and describe the differences involved. 













Hou to Forge 


CARBON STEELS 


STEEL is made containing carbon 
in quantities varying from about 0.05 
to 1.4%, but in the plain carbon 
forging steels, carbon does not nor- 
mally exceed 0.50%. Increasing the 
carbon content generally adds to 
ultimate strength, resistance to abra- 
sion and wear, depth of hardness 
and sensitivity to heat-treatment. In- 
creased carbon tends to reduce duc- 
tility and toughness, resistance to 
shock or impact, machinability and 
hardening temperature. 

Steels to be used for forging are 
produced with greater care than reg- 
ular steels. Careful control of quality 
is extended throughout the process- 
ing, with the steel receiving a care- 
ful metallurgical inspection. Surface 
imperfections are removed by chip- 
ping, grinding or scarfing. Such 
steels are frequently designated as 
“Forging Quality.” 

For the more exacting require- 
ments of forgings for aircraft certain 
grades of steel are produced in “Air- 
craft Quality.” These steels are pro- 
duced with even greater care and 
are subjected to more thorough met- 
allurgical tests, including Magnaflux 
inspection. 

Most steel stock is sheared to 
forging lengths. When bar stock is 
less than 1% to 1% in. in size it may 
be cut in multiples of the amount 
required for a single forging to give 
a total length of 4 to 7 ft. Forgings 
are then produced off the end of the 
bar. Larger bars become unwieldy 
and are cut to progressively shorter 
lengths. 

For all upend (work blank placed 
with grain flow in direction of pres- 
sure) forging operations and for 
large iorgings, stock is cut to the 
length required for a single piece. 
Usually the term “multiple” is ap- 
plied to a piece of cut stock whether 
it is to produce one or several forg- 
ings. 

When possible most firms prefer 
cold shearing, although if the steel 
storage is outside it may be necessary 
to take the chill off before shear- 
ing when the weather is cold because 
unduly cold steel is brittle and may 
fracture instead of shearing. Heat- 
ing for hot shearing need not be 
very exact temperatures are about 
1000 F. Small billets are frequently 
cut on abrasive cut-off saws. Cut 
multiples are inspected on the ends 
before charging in the furnace. 
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Closed Die Forgings 


The maximum forging temper- 
ature for low-carbon steel in a re- 
ducing atmosphere is about 2400 F. 
With an oxidizing atmosphere it is 
somewhat less and with increased 
carbon content the safe forging tem- 
perature is Safe forging 
temperatures are given in the table 
on the next page. 

In practice, some shops do not 
make fine distinctions in forging 
temperature for the various steeis 
handled in a plant. One large shop 
in the automotive industry re- 
ports that 2250 F. is the preferable 
temperature for all forging. In this 
case, box-type furnaces are used 
without controlled atmospheres. 

The higher the temperature at 
which the forging is started, the 
easier the material is to forge. On 
the other hand, higher temperatures 
may heat the dies considerably more, 
and, because heat has a greater ef- 
fect on die life than abrasion, may 
result in shorter die life. Severe 
overheating results in “burning,” 
making the steel brittle and ruining 
it for most purposes. 

The temperature of the steel when 
forging is finished is an important 
factor. If the temperature is still 
high forging will have little influence 
on the grain structure (although the 
desirable grain flow will still be ob- 
tained), and large grains may re- 
main. 

For 


also less. 


forgings it is 
desirable to normalize to obtain a 
uniform, refined grain. In some 
plants it is standard practice to nor- 
malize all forgings so that little 
attention is paid to the finish-forging 
temperature. If a forging is not to be 


best-quality 


normalized the finish-forging tem- 
perature should be as low as possible. 

Heating time for steels up to 0.50 
C. should be just sufficient to bring 
the center of the stock to the forging 
temperature. The minimum time is 
5 min. per inch of diameter or thick- 
ness up to 3 in. Some authorities 
prefer a slower heating rate. Above 
3 in., a slower rate generally is used. 

Preheating is generally advisable 
for steels over 1.00 C. After soaking 
at the preheat temperature of 1300- 
1400 F., the bars are heated rapidly 
to forging temperature. With these 
heating rates the bars should not 
touch one another in the furnace. 

When large or irregular work is to 
be forged the heating rate is deter- 
mined by experiment with a thermo- 
couple imbedded in the work. 

Air jets on the work in the furnace 
are likely to cause burning and 
should be avoided. Air jets can be 
used during forging to blow scale 
from the work provided it is not 
above 2400 F. 

Scale is a major problem in forg- 
ing steel. Formed during heating and 
forging the scale represents a loss 
of metal which makes it necessary 
to provide more metal in the blank. 
It may be pounded or pressed into 
the dies, shortening their life, or 
into the parts themselves causing 
scale pits which require a larger 
machining allowance and may make 
it necessary to scrap the forging. 

Most of the scale is formed during 
heating and efforts to reduce or 
eliminate it have been concentrated 
on heating operations. Excessive 
scaling can be prevented by heating 
as rapidly as possible and forging 
as soon as the center of the bar 
reaches the desired temperature. 
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Preheating helps and is customary 
with higher carbon content. The 
rate of scaling increases rapidly with 
increased temperatures. In gas- or 
oil-fired furnaces it is customary to 
have the flame slightly on the reduc- 
ing side. 

Controlled-atmosphere furnaces 
are one means of reducing scale. 
They are found where more ex- 
pensive steels are forged and the 
cost of scale loss is accordingly in- 
creased, and where precision forg- 
ings are desired. Molten heating 
baths and induction heaters are 
other means of reducing scale. 

Even without controlled atmos- 
pheres, much can be done to reduce 
furnace-formed scale. Furnaces can 
be made tighter, better temperature- 
control devices can be _ installed, 
and the design of burners can be 
improved. Furnaces built today are 
greatly improved in these respects 
over older designs. Many plants are 
rebuilding their old furnaces and in- 
stalling modern control equipment 
in order to improve the furnace 
atmosphere and the precision of 
heating. If free oxygen in the atmos- 
phere is avoided it makes little dif- 
ference whether there is only a little 
or a great deal of carbon monoxide 
in the atmosphere. 

Typical atmospheres in a furnace 
in one of the nation’s leading forg- 
ing plants are shown in a table. This 
oil-fired furnace was not adjusted to 
produce a certain atmosphere analy- 
sis, but rather in the way that ex- 
perience had shown gave the best 
results. The analysis was prepared 
for this report and is typical of the 
furnaces in that plant. 

Induction heating has been used 
to a limited extent for many years 
to heat parts for forging, but it has 
only been in the past few years that 


any extensive applications have been 
developed. The cost of installation 
and operation of induction heaters 
is considerably greater than for 
furnaces but there are advantages 
which have in many insiallations 
resulted in ultimate economy. 

Induction heating results in virtual 
elimination of scale, thus saving 
material, reducing machining allow- 
ances, and prolonging die life. It is 
fast—typical heating times to 2300 F. 
being 8 sec. for 1%-in. bars, 2 min. 
for 3-in. bars and 7 min. for 5%4-in. 
bars. It is clean and cool and re- 
quires relatively little floor space. 
Bars can easily be heated in only 
one or more sections or throughout. 

Disadvantages, aside from increased 
cost, include the fact that coils must 
generally be changed if the size of 
stock is changed. This limits it to 
some extent to high-production 
operations. It is not suitable where 
forgings are to be made from the end 
of a bar. Reinserting the heated bar 
in the heater results in melting the 
heated section. Usually a partially 
forged piece cannot be reinserted in 
the heater. 

Where a_ variety of work is 
handled, it is possible to have heater 
coils designed for the largest size 
and use them also for the smaller 
bars. There is some loss of efficiency. 

Induction heating is most fre- 
quently used in combination with 
forging machines or presses, and has 
not been applied to heating large 
stock. Typical capacities are up to 
9-in. square. In combination with 
forging machines or presses, produc- 
tion rates up to 600 pieces per hour 
have been obtained. 

Although furnace-formed scale can 
be almost eliminated by one of these 
methods, there remains the scale 
formed during the forging operation 


CARBON STEEL 
Forging and Heat-Treating Typical Temperatures 





SAENo. °F. » A a 


Forge* Normalize Process Anneal Full Anneal Quench Life Machin- 


Die- Relative 


“ie "Te Ratio ability 





1010 2400 1650-1800 1000-1350 
1020 2350 1650-1750 1000-1350 
1030 2320 1600-1675 1250-1400 
1035 2320 1575-1650 1250-1400 
1040 2280 1575-1650 
1045 2280 1550- 1650 
1050 2220 1550-1625 
1060 2160 1525-1600 
1070 2100 = 1500-1575 
1080 2050 1500-1575 1250-1400 
1095 2020 1500-1575 1250-1400 





*Maximum temperatures for reducing atmospheres. 


1600-1700 1650-1700 105 84 
1600-1700 1575-1675 100 100 
1575-1650 1550-1625 98 104 


1575-1625 1525-1600 93 
1550-1600 1500-1575 95 85 
1550-1600 1475-1550 78 
1550-1600 1450-1525 90 76 


1500-1575 1425-1550 85 
1475-1550 1425-1550 

1475-1550 1400-1525 

1475-1550 1400-1525 69 
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Typical Furnace Atmosphere 
9-ft., oil-fired rotary furnace at 2250 F. 








Gas Condition 1* Condition 2° 
CO, % 12.0 11.2 

O2. % 0.0 0.0 
CO %& 5.6 6.8 


*Condition 1, induced air entering 
around the burners caused a clear 
furnace atmosphere; condition 2, no 
induced air around the burners caused 
a definitely hazy atmosphere 











itself. In most cases this is relatively 
slight, but there is research to de- 
velop methods of extending the con- 
trolled atmosphere to the forging 
equipment. 

Dies may be either a good grade 
of carbon or alloy die steel. Where 
the forging is fairly large or complex 
or where production quantities are 
of any size, alloy die blocks are de- 
sirable. 


Die Installation 


New die blocks may have been 
designed and produced with skill 
and care, but there will be some 
doubt as to their correctness until 
a few parts have been forged. Gen- 
erally multiples for only a few parts 
are heated until the dies have been 
tried out in the forging equipment. 

In a hammer the dies are attached 
with dowels and keys. The pair of 
dies is placed on the anvil cap and 
the ram is lowered. After the upper 
die has been fastened to the ram, 
the ram is raised and blocked with 
a heavy timber while the lower die 
is fastened. Match lines on the dies 
are checked for alignment and the 
dies are adjusted until proper align- 
ment is obtained. 

In forging machines, dies are 
clamped into place, alignment 
checked and dies adjusted until they 
mate properly. Sometimes hammer 
blocks are used in a press but more 
often the press dies are clamped to 
a bolster plate. 

When dies are apparently aligned, 
a trial forging is made. This is care- 
fully inspected and if not correct it 
must be determined whether the 
fault lies in the dies, in the heating 
of the stock, or in the initial design 
of the part for forging. Several trial 
forgings may be made, varying con- 
ditions of heating or pressure to aid 
in this analysis. 

If the part has been correctly de- 
signed, and if it is suitable for forg- 
ing, there should be no difficulty 
with the finish impression. A finer 
polish may be required or further 
adjustment of the dies to reduce 
mismatch, but there should be no 
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fundamental fault with the impres- 
sion. 

Preliminary forging operations— 
edging, fullering, blocking impres- 
sions—may require additional ma- 
chining. There may be too much 
metal movement at one point, too 
little at another. When in doubt, 
the die sinker will usually hold such 
impressions on the small side. If an 
impression is too small, the dies must 
be removed and the impression 
enlarged. If an impression is too 
large, sometimes it can be built up 
by welding, sometimes the entire 
face of the die must be machined off 
and additional machining will be 
necessary on all impressions to sink 
them in relationship to the new die 
face. 

The number of pieces which it is 
economical to forge will vary con- 
siderably. For steel forgings, 1,000 
pieces is frequently mentioned as 
the minimum quantity justifying the 
making of impression dies. For some 
parts the minimum might be higher 
than this, while in other cases it 
might be much less. Usually if less 
than 1,000 parts are to be forged 
the possibility of using flat dies and 
stock tools should be considered. 

Once an initial run has been made 
and the dies are in storage it may 
be economical to set them up and 
align them to produce only a few 
hundred parts, but they will wear 
much faster if this is done and the 
setup time will add appreciably to 
the cost of the forging. 

Dies are heated before forging 
begins, generally by placing heated 
slabs of steel between them in a 
hammer or hydraulic press and with 
a gas flame in a mechanical press. 
For carbon-steel forging, the dies 
are warm enough when they are too 
hot to touch with the hand. 


Scale Disposal 


Compressed air or steam blows 
away the scale. A fixed pipe may be 
set to blow a constant blast of. air on 
the lower die. On dies too large to 
be covered by a fixed blast a flexible 
hose is manipulated by a helper. 

Scale will crack and fall off the 
work during the first few blows of 
the hammer. In most cases this 
should be blown out of the lower die 
at once, before finish forging is 
begun. Dies are again blown out 
after the ‘piece is finished. 

Forgings have a tendency to stick 
to the dies when they are being 
finish forged. To prevent this, oil is 
swabbed or sprayed on the dies. 
Various oils are available commer- 
cially that are suitable. It is desir- 
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able to use as little oil as possible, 
since excessive oil shortens die life. 

Frequently the most efficient pro- 
duction method involves two or more 
pieces of equipment. Almost any 
possible combination has been used. 
However, hammer forging opera- 
tions are more likely to involve more 
impressions than can be handled in 
one set of dies, so two or more ham- 
mers is the most frequent combina- 
tion. Sometimes two small hammers 
are more economical than one large 
one. 


Typical Teams 


When possible the two hammers 
work as a team with the forging 
transferred immediately to the sec- 
ond hammer after blacking in the 
first. In this way forging in two 
hammers can often be done in a 
single heating. On some forgings, 
reheating is necessary, but this is 
avoided whenever possible because 
it increases scaling. 

To operate this way, the rate of 
production must be nearly the same 
on each hammer in the team. If the 
rate varies widely it will usually 
be more efficient to let the work 
cool after blocking and heat later 
for the second hammer so that both 
can operate at capacity. 

In other cases the work is cooled 
for inspection or other operations 
before reheating and forging in the 
second hammer. Complex forgings 
often require chipping or snagging 
to remove laps or other defects after 
blocking. Where possible this is done 
hot, but it may be necessary to al- 
low the forging to cool. 

Another case in which the forging 
is cooled and reheated for finish 
forging is where close control of the 
finish forging temperature is desired. 
It may be desirable to finish at a 
temperature considerably below the 
blocking temperature to obtain a fine 
grain, to produce better physical 
properties, or for more _ precise 
dimensonal control. The temperature 
is more easily controlled by com- 
plete reheating in such cases. 

Because only one or two strokes 
are needed to forge most work in a 
press, the press is less often used 
in combination with other equip- 
ment. Drawing cannot normally be 
done in a press (although presses 
have been built which include draw- 
ing in the sequence of operations) 
and where it is required it is gen- 
erally done on forging rolls or a 
hammer before press forging. 

The amount of metal movement 
required can frequently be con- 
siderably reduced by a bending or 


twisting operation, either at an in- 
termediate step during forging or 
after the final trim. Multiple-throw 
crankshafts are frequently twisted 
after forging. 

Flash can be eliminated in parts 
which are solids of rotation forged 
lengthwise in a hammer by provid- 
ing a gate or sprue at the end of 
the die opposite the tonghold. The 
work is rotated as light, rapid blows 
are struck. The excess metal is ex- 
truded into this gate, in a process 
generally called centrifugal forging. 

Trip and helve hammers deliver 
light, rapid blows. They can be used 
for the production of small forgings, 
but are perhaps more frequently 
used for fullering or other prelimi- 
nary operations. Fullering is difficult 
in a board drop hammer and parts 
otherwise adaptable to board ham- 
mer production are frequently pro- 
duced by fullering in a trip or helve 
hammer and then immediately edg- 
ing and finishing in the board 
hammer. 

Until fairly recently many thought 
that steel could not be extruded. 
Now nearly all types of extrusion 
have been performed successfully in 
presses. Valves are made by extrud- 
ing the stem through an orifice in 
the lower die, and s‘eel shell cases 
have been forged by extruding steel 
up around the punch. Many forgings 
with relative high vertical projec- 
tions are now press-forged and the 
steel is essentially extruded into a 
cavity in the upper die. 


Trimming Clearance 


Trimming and punching opera- 
tions are almost invariably per- 
formed hot on large forgings and in 
some shops are always performed 
hot. Clearances will vary from ap- 
proximately 0.01 to 0.07 in., depend- 
ing on the size of the forging and 
the thickness of the flash or web. 
Too little clearance will result in 
an irregular edge with signs of . 
secondary shearing. Too great a 
clearance will leave a ragged fin on 
the work. Cutting edges on the 
punches must be kept sharp to pro- 
duce clean cuts. 

Hot trimming of hammer forgings 
is frequently followed by a hot re- 
strike operation which may be made 
by returning the work to the finish 
impression of the dies and giving a 
single light blow, or by having siz- 
ing or straightening dies mounted in 
a mechanical press or hammer near 
the trimming press. Press and ma- 
chine forgings rarely require hot 
restrike operations. 

When more exact sizing of certain 
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Tolerances for forgings under 100 Ib. have been 
standardized by the Drop Forging Assn. Special 
tolerances can be specified when closer tolerances 
than these are required. Regular tolerances, which are 
described below. are classed as “Commercial Stand- 
ard” and “Close Standard.” 


Thickness tolerances apply to overall thickness 
measured perpendicular to main parting plane of the 
die or. in the case of upset forgings, in the direction 
of ram travel. 


Thickness Tolerances 








Net weight Commercial, in. Close, in. 
up to—lb. oe + _— 

0.2 0.008 0.024 0.004 0.012 
0.4 0.009 0.027 0.005 0.015 
0.6 0.010 0.030 0.005 0.015 
0.8 0.011 0.033 0.006 0.018 

1 0.012 0.036 0.006 0.018 

2 0.015 0.045 0.008 0.025 

3 0.017 0.051 0.009 0.027 

4 0.018 0.054 0.009 0.027 

5 0.019 0.057 0.010 0.030 
10 0.022 0.066 0.011 0.033 
20 0.026 0.078 0.013 0.039 
30 0.030 0.090 0.015 0.045 
40 0.034 0.102 0.017 0.051 
50 0.038 0.114 0.019 0.057 
60 0.042 0.126 0.021 0.063 
70 0.046 0.138 0.023 0.069 
80 0.050 0.150 0.025 0.075 
90 0.054 0.162 0.027 0.081 
100 0.058 0.174 0.029 0.087 











Width and length tolerances are alike and are 
divided into shrinkage and die wear, mismatching and 
trimmed size tolerances. 


Shrinkage and die wear tolerances apply to dimen- 
sions formed within a single die block. Neither of 
them is applied separately. The sum of the two is 
applied but not to include draft or draft variation. 
Shrinkage tolerances for the commercial standard 
are + 0.003 in. per inch and for the close standard 
are + 0.0015 in. per inch. Commercial die wear 
tolerances are + 0.032 in. for the first pound of net 
weight and + 0.003 in. for each additional pound 
or fraction of a pound. Close die wear tolerances are 


STANDARD TOLERANCES FOR IMPRESSION DIE FORGINGS . 


=: 0.016 in. for the first pound of net weight and 
+ 0.0015 in. for each additional pound or fraction 
of a pound. 


Mismatching tolerance is displacement of a point 
formed in one die block from its desired position 
as located from the part of the forging formed in 
the other die block. It is measured parallel to the main 
parting plane. For forgings up to 1 Ib. the tolerance 
is 0.015 in. for commercial standard and 0.010 in. 
for close standard. For each additional.6 Ib. or 
fraction thereof 0.003 in. is added to the commercial 
tolerance and 0.002 in. is added to the close tolerance. 


Trimmed size must fall within the limits imposed 
at the parting plane by the sum of the draft angle, 
shrinkage and die wear tolerances. 


Draft angle tolerances are permissible variations 
from the standard or nominal draft angle. 


Draft Angle Tolerances 
Drop Hammer Forgings 








Commercial Close 
Standard Maximum |Standard Maximum 
Outside 7 10 7 8 
Inside 10 13 7 8 





Upset Forgings + 











Commercial Close 
Standard Maximum |Standaré Maximum 
Outside 3 5 3 4 
Inside 5 ‘8 5 7 











Fillet and corner tolerances apply to all meeting 
surfaces unless larger radii are specified. 


Fillet and Corner Tolerances 








Net. Weight Commercial Close 
up to—lb. Radius, in. Radius, in. 

0.3 M% “4 

1 Vy My 

3 ea vs 

10 3% 242 

30 3 Ve 
100 A l¢ 

























































surfaces is required, the forging is 
allowed to cool and is restruck cold 
in a coining operation. 

After forging and restrike opera- 
tions are completed and any rough 
edges left from trimming have been 
removed by grinding, the forgings 
may be normalized or receive other 
heat-treatments. 

In most cases it is necessary to 
clean forgings to remove scale left 
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on the surface. This is necessary if 
parts are to be machined or if they 
are to be used where the scale might 
work loose and damage moving 
parts. Cleaned forgings also have a 
better appearance. 

Acid pickling baths at 160-180 F. 
are common. Higher temperatures 
permit faster pickling, but acid 
fumes become a problem. Typical 
solutions are 6 to 15% sulphuric acid 


by volume. In general, a bath to 
operate at a temperature of 150 F 
is made stronger than one to be 
kept at higher temperatures. Pickling 
time will depend on the strength 
and temperature of the bath, the 
size and material of the forging, and 
the type and thickness of the scale. 
Typical times are 10 to 50 minutes. 

Before pickling, oil or grease 
should be removed in an alkaline 
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FORGING DEFECTS 


DEFECTS IN FORGINGS may occur from faults in the forging stock, in 
the die design, or in the heating and forging operations. Samples from 
incoming stock are given careful metallurgical inspection before the 
lot is used and stock which is not within composition tolerances, or 
which has abnormal structure, inclusions or segregated elements, 
seams, pipes, bursts, flakes, or other defects is rejected. Defects 
occurring throughout a lot may call for changes in dies or in heating 
or forging practice. Other defects may require only rejection of a few 
pieces or additional operations for salvage. Some of the frequently 
encountered defects are described below. 


COLD SHUTS are short cracks, usually at corners and approximately 
at right angles to the surface. They are caused by metal folding 
against itself during forging. Occasional cold shuts result from mis- 
placing stock in the dies. Cold shuts throughout an entire lot result 
from poor forging design or improper dies. 


SCALE PITS are shallow surface depressions caused when scale is 
worked into the forging. When the scale is removed by cleaning the 
pits are left on the surface. 


UNFILLED SECTIONS are a lack of metal in parts of the forging. Unfilled 
sections throughout a lot are caused by using the wrong size of stock 
or by poor forging design or improper dies. Occasional unfilled sec- 
tions result from underheated stock or misplaced stock. 


MISMATCHED PARTS are forgings in which the die impressions are not 
properly matched. It is caused by die shift either through improper 
mounting of the dies or lack of alignment in the forging equipment. 
Dies with offset parting lines sometimes tend to cause die shift. 


MISTRIMMED forgings have too much metal cut away on one side of 
the forging. This occurs occasionally when the forging is placed im- 
properly in the trim dies, could occur throughout a lot if the trim dies 
are improperly designed. 

RUPTURED FIBER structure or broken qrain flow lines can be revealed 
only by etching a section on the forging. They are usually caused by 
too rapid a metal flow. 

FINS AND RAGS are small pieces of loose metal driven into the forging 
to produce small nicks and unfilled sections. 

OUT OF TOLERANCE js where long, irreqular sections have uneven 
shrinkage so that centers are not within tolerances even though general 
dimensions are correct. 

BURNT AND OVERHEATED METAL is caused by improper heating condi- 
tions or by soaking the stock too long at high temperatures. 


OTHER DEFECTS may include uneven hardness, warpage, and under- 
sized sections. 











bath. After pickling, forgings are 





moved by cleaning. Pickling, in par- 















thoroughly rinsed in hot water to 
remove acid and to facilitate drying. 

Tumbling can be used to remove 
scale when parts do not have thin 
or sharp sections that might be 
damaged by the operation. Tumbling 
has a peening action that tends to 
smooth surface defects. 

Blast cleaning with grit or shot 
propelled by compressed air or cen- 
trifugal force will remove the scale 
and slightly cold work the surface. 

Many forging defects may not be 
visible until the scale has been re- 
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ticular, tends to bring out defects in 
the surface so they can be detected 
in inspection. 


Heavy Forging 


Extremely large items such as 
turbine rotors, naval gun barrels and 
armor plate are forged from ingots 
or blooms. Such work is termed 
large or heavy forging and is per- 
formed with flat or V-shaped dies 
on hydraulic presses and, in some 
cases, on steam hammers. 











The forging practice is essentially 
similar to that for forgings made 
from billets or bars, except that the 
large mass being handled involves 
special precautions and the equip- 
ment used must be adapted to the 
sizes involved. 

Ingots are generally transferred 
to an equalizing or heating furnace 
while there is still color in the hody. 
When temperature is equalized 
throughout the ingot the temperature 
is raised slowly to the preheat tem- 
perature, which is about 1200-1500 
F. and thoroughly soaked. Tem- 
perature may be raised more rapidly 
to the forging temperature and the 
work started in most cases as soon 
as the center of the ingot has reached 
the forging temperature. Great care 
is necessary throughout heating to 
avoid excessive scale losses, burning 
of the metal, or formation of internal 
ruptures. 

Large car-type furnaces, gas or oil 
fired, are usually necessary. There 
has been extensive improvement in 
these furnaces in recent years. Ac- 
curate temperature control is pos- 
sible, with reducing atmospheres 
maintained to reduce scale. 

The work is held in a manipulator 
and may receive additional support 
from chain slings. Forging begins 
with light reduction on every face 
to consolidate the ingot, then pro- 
ceeds rapidly until the temperature 
drops to about 1900 F. Large forg- 
ings frequently require a number of 
reheatings before forging is com- 
pleted. 

Surface defects that develop are 
removed at once by scarfing or chip- 
ping unless the work is to be cooled 
between operations. On such a large 
mass, considerable scale forms dur- 
ing the forging operations. This may 
be raked from the dies to avoid 
pressing it into the work. Where the 
lower die is V-shaped, a’channel for 
scale is provided at the bottom of 
the V and this is raked out when it 
has filled with scale. ; 

During the final forging, reduction 
should continue until the temper- 
ature has fallen too low for any 
considerable grain growth to take 
place. 

In nearly all cases, cooling must 
be retarded. Sometimes the work is 
cooled in ashes, but furnace anneal- 
ing is more often the practice. Large 
forgings cooled in ashes, crushed 
slag or flake mica should sub- 
sequently receive a regular anneal. 

Careful heat-treatment must fol- 
low forging. In addition to anneal- 
ing, normalizing may be desirable. 
Large forgings of solid section can 
rarely be quenched with safety. 
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Hou. to Forge 


ALLOY STEELS 


A WIDE variety of alloy steels are 
used for forging. Some of the spe- 
cialized groups of alloys are dis- 
cussed in later sections. Included 
in this section are the nickel, nickel- 
chromium, molybdenum, chromium, 
chrome-vanadium, tungsten, and 
silico-manganese steels, as well as 
the triple-alloy steels developed 
during the war. 

In general the practice with these 
alloys follows that for carbon steels. 
Forging temperatures are generally 
lower and because of this and the 
fact that the alloys are harder, some- 
what greater force is required to 
cause the same amount of metal 
flow. 

Alloy steels are more frequently 
hot-sheared to forging lengths than 
are the carbon steels. One firm 
shears cold up to 3%-in. and hot up 
to 5%-in. round-cornered squares. 
Larger billets are cut with power 
hacksaws or circular saws. Sawing 
is becoming more prevalent, espe- 
cially for upend work. 

Torch cutting is a_ satisfactory 
method of cutting the larger alloy 
billets. In one case, a group of bars 
is laid side by side on the cutting 
bed. The cutting torch moves on 
a track support and cuts continu- 
ously from one side of the bed to the 
other. A manually operated blow- 
pipe preheats the starting edge of 
the adjacent billet so that a uniform 
cutting speed can be maintained. 
Stock for upend forging should not 
be torch cut because the burnt met- 
al will work into the forging. 

Alloy-steel bars containing 0.60 C. 
or less can be heated at a rate of 
6 min. per inch of diameter up to 
3 in. Steels with higher carbon con- 
tent, or larger diameter, should be 
heated at a slower rate to avoid 
rupture. 


Scale Is Tenacious 


Scaling is much worse with chrome 
and nickel steels; to keep scale down 
furnaces should have a slightly re- 
ducing atmosphere. Sometimes the 
forging temperature can be reduced 
which will help materially, but the 
temperature at the end of the forg- 
ing operations should not be less 
than 1800 F. and it is necessary to 
use an initial temperature high 
enough to complete the work be- 
fore 1800 F. is reached. Maximum 
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initial temperatures for the various 
alloys are given in the tables on this 


page. 


To reduce scale, alloy steels should 
be preheated to not over 1400 F., 
then raised to forging temperature. 
Multiples should be forged as soon 
as possible after 
forging temperature. For many ap- 
controlled - atmosphere 
furnaces, molten-salt baths or induc- 
tion heaters can be used to ad- 


plications, 


vantage. 


Continuous furnaces of either the 


they reach the 


ALLOY STEELS 











Forging and Feat-Treating Typical Temperatures 





Forge* 
we 


Normalize Anneal Quench 
a f a * 


Die-Life Machinability 





oo! 
w water 





*Maximum temperatures for reducing atmospheres 
a cool slowly 7 to 35 hr 


SAE No. Ratio SAE 1020-100 
NICKEL STEELS 

2317 2220 Carburizing steel 98 

2330 2200 1600- 1700 1400-1500 1450-1500° 87 93 

2340 2200 1600-1700 1400-1500 1425-1475° 84 

2345 2200 1600. 1700 1400- 1500 1425-1475° 82 
NICKEL-CHROMIUM STEELS ; 

3115 2220 Carburizing steel 93 

3120 2220 Carburizing steel 92 90 

3125 2180 1600-1700 1500-1550" ° 

3130 2180 1600-1700 1500-1550"° gg 86 

3135 2180 1600-1700 1450-1550 1500-1550° 80 

3140 2180 1600-1700 1450-1550 1500-1550 85 74 

3141 2180 1600-1700 1450-1550 1500-1550° 

3145 2180 1600-1700 1400-1500 1500- 1550° 66 

3150 2180 1600-1700 1400-1500 1500-1550° 82 

3240 2180 1600-1700 1400-1500 1475-1525 81 69 

MOLYBDENUM STEELS 

4120 2200 Carburizing steel 90 

4130 2200 1600-1700 1450-1550 1550-1650"'° 87 89 

4140 2200 1600-1700 1450-1550 1525-1625° 84 83 

4150 2200 1600-1700 1450-1550 1500-1600° 80 77 

4340 2200 1600-1700 1100-1300 1475-1525° 65 57 

4615 2200 Carburizing steel 93 

4640 2200 1600-1700 1450-1550 1450-1500° 

4815 2200 Carburizing steel 84 88 

CHROMIUM STEELS 

5120 2200 Carburizing steel 90 86 

5140 2200 1600-1700 1450-1550 1500-1600° 984 16 

5150 2200 1600-1700 1450-1550 1450-1550° 86 72 

52100 2200 1350-1456" 1425-1475" 58 

1500- 1600° 
CHROMIUM-VANADiUM STEEL 

6150 2220 1650-1750 1550-1650 1550-1650° 78 67 
SILICO-MANGANESE STEEL 

9260 2150 1500-1650° 68 
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Shapes frequently encountered in forgings and their designations 





pusher or rotary-hearth type are 
commonly used for alloy steels. Fur- 
naces are usually controlled at 2350 
F. or less with the temperature of 
the multiple varying according to the 
grade of steel from 2100 to about 
2250 F. 

Dies and forging operations are 
similar to carbon steel. Forgings 
over 3 in. in diameter are generally 
cooled at a retarded rate in pits or 
furnaces to prevent formation of 
thermal ruptures. 

Forgings may be normalized 
and drawn; normalized; normalized 
quenched and drawn; or cycle an- 
nealed. After heat-treating they are 
cleaned by pickling, tumbling or 
blasting and then inspected. 

Forgings which have defects can 
frequently be salvaged by repeating 
heat-treatment, grinding, or restrik- 
ing. Parts that are too hard are re- 
drawn. Those parts that are too soft 
are given the complete heat-treat- 
ment again, quenching and drawing 
to the required hardness. 

Parts that are oversize because of 
worn dies, mismatched because of 
shifting dies, or which have bent sec- 
tions can be salvaged by restriking. 

Oversize forgings are reforged in 
new dies at the start of the next run 
and then trimmed again. Mismatched 
forgings are restruck after dies have 
been properly aligned. Bent forgings 
are corrected by one light blow. 





Frou to Forge 


HIGH-SPEED STEELS 


BLANKS for milling cutters and 
hobs ‘are forged from tungsten and 
molybdenum high-speed steels. A 
common practice is to forge first be- 
tween flat dies and finish in impres- 
sion dies. These steels resist plastic 
flow and have a tendency to burst. 

The chance for hammer bursts in 
the center is reduced by using a 
billet length at least twice the billet 
thickness, When such lengths are 
not possible, blanks should be fin- 
ished in dies. 

At first the billet is held at an 
angle and hit on the corners. This 
crowning is continued until a pan- 
cake-like blank is produced. If the 
billet is hit on a flat-surface at first 
it may crack at the sawed surface 
For difficult shapes the blank is not 
sawed, but is heated and parted with 
a hack. 


Tungsten steels. 18-4-1 is heated 
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slowly to 1400-1500 F. and soaked, 
then transferred to the forge heat- 
ing furnace and raised more rapidly 
to 2000-2100 F. Holding it at forging 
temperature will cause grain growth 
and decarburization. Work should 
be reheated if the temperature falls 
below 1700 F. during forging. 

To prevent strain distortion and 
cracking after forging, small pieces 
are buried in a heat-retardent mate- 
rial. Large forgings are placed in 
a furnace at 1500-1600 F. and soaked; 
the furnace is then shut off and the 
openings are closed to allow slow 
cooling. This does not constitute an- 
nealing which must follow from 
1600-1650 F. 

Other tungsten high-speed steels 
are handled in the same manner. 

Cobalt steels—Cobalt types require 
more care in forging and crack more 
easily if at too low a temperature or 









if cooled too rapidly. Steels with 
5% cobalt should be treated slowly 
and uniformly to 2050-2150 F. Forg- 
ing should not continue below 1700 
F., or 1750 F. in the analysis with 
higher tungsten content. Steels with 
higher cobalt content should be 
heated to 2100-2200 F. and should 
not be forged below 1800 F. 

Molybdenum steels—To prevent 
decarburization, these steels are com- 
monly coated with borax either~by 
sprinkling with or rolling in borax 
powder after heating to 1300-1500 
F., or by dipping either cold or hot 
in borax solution at 180 F. Dipping 
is preferable since only a light coat- 
ing is required. If reheating is neces- 
sary, the blank should again be 
coated. 

The molybdenum steels are pre- 
heated slowly to 1300-1500 F., then 
more rapidly to the forging range 
(1900-2000 F. for the 8 Mo-4 Cr-1l 
V-1.5 W type). This grade should 
be reheated if the temperature drops 
to 1650 F. Forgings should be cooled 


slowly. 
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How to Forge 


STAINLESS STEELS 


STAINLESS steels are customarily 
divided into three groups: harden- 
able chromium, non -hardenable 
chromium, and austenitic chrome- 
nickel. All contain chromium. Mod- 
erate-chromium steels can be hard- 
ened in air, higher-chromium steels 
cannot be hardened unless the car- 
bon content is high and this would 
impair corrosion resistance. Nickel 
in excess of 7% (the third group) 
increases high-temperature strength. 

All of the stainless steels require 
more time to reach the forging tem- 
perature and are tougher at elevated 
temperature than the carbon steels 
These are not the properties that 
make for easy forging, yet forging 
is possible with careful handling and 
the relatively poor machinability of 
the stainless steels makes it a de- 
sirable form of fabrication even in 
instances when the higher strength 
and desirable grain flow achieved 
are not essential. 

Stainless steel pressure welds 
with difficulty, which makes surface 
defects a serious problem. For 
hammer forging, about 25% more 
blows at about twice the power re- 
quired for carbon steel - will be 
needed. For this reason board drop 
hammers are rarely used. 

Die life will be about half that ob- 
tained in forging carbon steels. Dies 
should be preheated before forging 
is begun. 

Hardenable chromium (Group A 
in the table) steels harden in air 
which adds to the difficulty of forg- 
ing. Stock should be preheated to 
about 1450 F. and soaked for a con- 
siderable length of time. When the 
steel is raised to forging temperature, 
it should be held longer than carbon 
steel. Frequent reheating during 
forging is necessary. 

Steels with more than 0.60 C. re- 
quire greater care to avoid over- 
heating. Structure of the steels in 
this group may become austenitic 
if overheated and then they will 
not harden as well. 

After forging, the hardenable 
chromium steels should receive slow, 
even cooling. This hardens the steels 
and, if machining is required, an an- 
nealing operation is necessary. 

Non-hardenable chromium steels 
(also called stainless irons or chrome 
irons) are malleable and ductile. 
Listed as Group B in the table, these 
steels ‘should be preheated and 
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soaked thoroughly at about 1450 F. 
If overheated, a coarse grain struc- 
ture is formed and toughness and 
ductility are lost. 

Forging should be rather rapid at 
the beginning but should proceed 
more slowly as the metal cools. Best 
results are obtained when forging 
is finished at a low temperature, 
usually below 1400 F. Grain refine- 
ment is obtained in this way, with 
resultant improvement in properties. 
It is well to establish the initial forg- 
ing temperature as low as possible 
for the amount of work to be done 
to bring finish forging into this rel- 
atively low temperature range. Al- 
though there is negligible hardening 
of these steels, annealing is some- 
times desirable to remove strains. 

Austenitic chrome-nickel _ steels 
(Group C in the table) vary in hard- 
ness at forging temperatures but be- 
cause all have a higher nickel con- 
tent and high-temperature strength 
to some degree, they are relatively 
difficult to forge. They should be 
soaked at the preheat temperature 
long enough to assure even heating. 
They should then be raised as rapid- 
ly as possible to the forging tem- 
perature. Holding at the forging 
temperature, except in the case of 
types 310 and 311, is undesirable. 





Hammer forging is started with 
light blows, then proceeds rapidly. 
Chrome-nickel steels- will work 
harden below 1700 F. and become 
brittle which requires finishing at a 
relatively high temperature. After 
forging the steels should be cooled 
rapidly to avoid carbide precipita- 
tion. 

Accurate temperature control is 
essential with all the stainless steels. 
Excessive temperatures, in addition 
to difficulties already mentioned, 
may cause splitting or rupturing of 
the billets. Temperatures that are 
too low result in unequal stresses 
that may lead to later cracking. 

Heating may be by any of the 
conventional methods except that 
hydro-carbon controlled atmos- 
pheres should be avoided. 

All of the stainless steels scale at 
forging temperatures, but the scal- 
ing is greater and is more tenacious 
in the lower-alloy grades. Salt 
baths with chemically neutral salts 
provide a minimum amount of scale. 
Any type of cyanide bath should be 
avoided because it will carburize or 
nitride the surface. Induction fur- 
naces will provide scale-free heat- 
ing. Controlled atmospheres of dry 
cracked ammonia or dry hydrogen 
also give scale-free heating. 

Hot trimming followed by a hot 
restrike operation is the preferred 
method. A high trim temperature 
prevents cracking or breaking. If 
cold trimming cannot be avoided, 
parts should be annealed before 
trimming. 


STAINLESS STEEL 
Forging, and Heat-Treating Typical Temperatures 





Finish Annealing Stress 
Forging °F 








a Group: A hardenable chromium, B non-hardenable chromium, C austenitic chrome- 


Begin 
Type Groupa Preheating, °F Forging °F 
302 c 1500-1600 2100-2200 
302B Cc 1500-1600 2100-2150 
303 ee 1500-1600 2100-2200 
304 te 1500-1600 2100-2200 
309 Cc 1500-1600 2200-2300 
310 Cc 1500-1600 2100-2200 
321 Cc 1500-1600 2150-2200 
347 Cc 1500-1600 2150-2200 
403 A 1400-1500 2000-2100 
410 A 1400-1500 2000-2100 
416 A 1400-1500 2100-2200 
420 A 1400-1500 1950-2050 
430 B 1400-1500 1900-2000 
430F B 1400-1500 2000-2100 
440 A 1400-1500 1850-2000 
442 B 1400-1500 1900-2000 
446 B 1400-1500 1900-2000 
501 A’ = 1400-1500 1950-2000 
nickel 
b Process annealing temperatures are about 200 F. lower 


Temp. °F Relieve 
Above 1700 1850-2050 400-750 
Above 1700 1850-2050 400-750 
Above 1700 1850-2050 400-750 
Above 1700 1850-2050 400-750 
Above 1800 1850-2050 400-750 
Above 1800 1900-1950 400-750 
Above 1700 1700-1950 450-750 
Above 1800 1700-2000 400-750 
1450-1500 1550-1650" 450-700 
1600-1700 1550-1650" 450-700 
1500-1600 1550-1650* 450-700 
1650-1700 1600-1650> 300-700 
1350-1400 1450-1550 
1350-1400 1250-1450 
1700-1750 1625-1675" 300-700 
1300-1400 1450-1550 
1300-1400 1450-1550 
1650-1700 1550-1575 











































































How to Porge 


HIGH-NICKEL ALLOYS 


PURE nickel can be forged as well 
as a number of the high-nickel al- 
loys, including Z nickel, Monel, K 
Monel, Inconel, Inconel X, and Has- 
telloy A and B. All of these alloys 
are harder at high temperatures than 
carbon steel and many are specifical- 
ly designed for high-temperature 
use. These properties are in direct 
opposition to forging requirements 
and produce difficult forging con- 
ditions. 

Among the alloys Z nickel has 
aluminum added so that it can be 
heat-treated. Monel is a copper- 
nickel alloy of unusual corrosion re- 
sistance. It is not heat-treatable but 
can be hardened by cold working. 
K Monel includes aluminum and can 
be heat-treated. 

Inconel is a nickel-chromium-iron 
alloy with higher resistance to heat 
than pure nickel. Inconel X is a 
recently developed alloy which also 
contains titanium, aluminum and 
columbium in amounts totalling 4%. 
It is an extremely hard alloy for 
high-temperature applications and 
has a Brinell hardness when heat- 
treated and aged of 280 to 330. 

Hastelloy A and B are nickel- 
molybdenum-iron alloys. Alloy B 
has slightly more molybdenum and 
has better high-temperature prop- 
erties. 


Require Careful Heating 


All of the high-nickel alloys are 
damaged by rapid heating. Furnace 
temperatures should be no more 
than 50° higher than the forging 
temperature. 

Furnace atmospheres must be sul- 
phur-free and should be slightly re- 
ducing with 2% or more of carbon 
monoxide. Atmospheres that alter- 
nate between reducing and oxidizing 
are especially bad. The fuel must 
burn completely before the hot gases 
are allowed to strike the work or 
the work may become brittle. 

Billets should be exposed to the 
furnace gases the minimum time re- 
quired to heat the work. Some au- 
thorities recommend supporting the 
work on steel rails so it cannot touch 
the furnace floor, but others have 
found that the rails warp to such an 
extent that they are not practical, 
and use furnace bottoms of special 
high-temperature refractory mate- 
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rial which resists abrasion of the 
billets. 

Heavier equipment is required 
than for steel. Slight surface imper- 
fections must be removed before 
forging. Oxide left from hot, rolling 
should also be removed. 

Forge welding will not occur and 
the scale formed during heating is 
tenacious. Laps are more serious 
than in carbon steel and dies must 
be designed with care to avoid them. 
Metal should not-be forged into 
sharp corner sections until spreading 
is complete. 

Die blocks of 0.80 C. steel 
hardened to 60 scleroscope are some- 
times used for small nickel and 
Monel forgings, but alloy-steel die 
blocks are necessary for larger 
shapes or the harder alloys. The 
nickel-chromium-molybdenum steel 
containing about 0.55 carbon, 1.5 
nickel, 0.75 chromium, and 0.35 mo- 
lybdenum is widely used. It is heat- 
treated to a hardness of about 43 
Rockwell C for most high-nickel 
applications. 

Dies should be preheated before 
forging begins. All of the high- 
nickel alloys stick to the dies more 
than steel. A heavy grease and 
graphite mixture is swabbed on the 
dies, and in some cases sawdust is 
thrown into the dies. 

Pure nickel stiffens rapidly at 1600 
F. as it cools and all heavy forging 
should be done above this temper- 
ature. High physical properties are 
obtained by forging lightly at 1000- 
1200 F. 

With Z nickel the point of rapid 
stiffening is 1800 F., but light finish- 
ing operations can be performed 
down to 1600 F. Under no circum- 
stances should hot work be done 





below 1600 F. Before it can be 
heat-treated, Z nickel must be an- 
nealed, after forging, by heating to 
1950-2000 F. and quenching. 

K Monel should never be placed 
in a cold furnace and brought up to 
temperature with the furnace; it 
should always be charged into a hot 
furnace. If reheating is necessary 
during -forging, the work should be 
replaced in the furnace as quickly 
as possible. When forging is com- 
pleted, or if it is to be cooled and 
reheated later, K Monel should be 
quenched from a temperature of 1450 
F., or higher. The preferred quench- 
ing medium is water with about 2% 
of alcohol by volume. If it is al- 
lowed to cool in air, K Monel will 
set up stresses that may result in 
cracking. It cannot be hardened by 
semi-cold forging. 

Inconel can receive light forging 
down to 1600 F., but no work should 
be attempted between 1200 and 1600 
F. Below 1200 F. any work done is 
treated as cold work. 

Hastelloy has a brittle range be- 
tween 1200 and 1900 F. in which it 
is likely to crack if any but very 
slight metal flow is attempted. Forg- 
ing is difficult with these alloys, but 
can be done with careful handling. 

Cold forging is rarely attempted 
with the high-nickel alloys. 

High-nickel alloys require care- 
ful handling in the hammer. They 
tend to rupture easily during the in- 
itial stages of forging and must be 
hammered with relatively light 
blows. This, combined with the stiff- 
ness of the metal at forging temper- 
ature, makes for slow forging. Some- 
times a large number of reheatings 
are required. As forging proceeds 
heavier blows are struck without 
danger of cracking. 

Trimming dies, normally of high- 
speed steel, should have consider- 
able rake on the ‘cutting edges. 
Clearance should be small enough 
for the dies to cut tissue paper. 
Either hot or cold trimming is pos- 
sible. 


HIGH-NICKEL ALLOYS 
Forging and Heat-Treating Typical Temperatures 











Heavy Finish Annealing 
Forging Forging Temp. 
Alloy F F °F 

Nickel 1600--2300 1200-1600 1600-1750 
Z Nickel 1800-2300 1600- 1800 1950- 2000 
Monel 1850-2150 1600-1850 1650-1800 
K Monel 1900-2150 1700-1900 1600-1800 
Inconel 1850-2300 1600-1850 1400-1800 
Hastelloy A 2050-2150 1900-2050 2100-2150 
Hastelloy B 2050-2150 1900- 2050 2100-2150 
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Frou te Forge 


COPPER AND ITS ALLOYS 


PURE copper is readily forged and 
finds frequent application for parts 
in electrical units. For most other 
purposes one of the brass or bronze 
alloys of copper provides a more de- 
sirable combination of properties. 
Brasses containing 58 to 60% cop- 
per are especially suited to hot forg- 
ing. The inclusion of about 2% lead 
in such alloys makes machining on 
the forgings much easier. Tin may 
be added in small quantities (about 


0.75%) for corrosion resistance 
without serious effects on forging 
properties. 


Nickel silver is the term applied 
to copper-nickel-zinc alloys which 
are more properly termed nickel 
brasses. The alloy containing 10% 
nickel with about 2.5% lead added 
to improve machinability is suited 
to hot forging and has a pleasing 
ivory-white color and good corrosion 
resistance, permitting its use in hard- 
ware without plating. A _ straight 
copper-nickel alloy (cupro-nickel) 
containing 30% nickel is well suited 
for hot or cold forging. 

Manganese bronze, containing 
small amounts of manganese, iron 
and tin, is readily hot-forged but 
has poor cold-working properties. 
Aluminum bronze can be forged in 
a variety of alloys generally includ- 
ing iron and in some case 5% nickel. 


Silicon Bronze 


Silicon bronzes are produced by a 
number of firms under various trade 
names. There are variations in the 
composition and properties of these 
alloys but all combine physical prop- 
erties comparable with mild steel 
and the corrosion resistance of cop- 
per. They can be cold - worked 
and heat-treated without sacrificing 
strength or hardness and most of 
them can be hot forged. In general 
they can be classed as those con- 
taining 3.0% _ silicon (sometimes 
called Type A) and those with 1.5% 
silicon (Type B). 

Beryllium copper can be cold- 
worked if frequent anneals are made. 
Hot-forging is possible but is not as 
easy as with the aluminum and sili- 
con bronzes. 

There are other specialized forge- 
able alloys such as 600 Bearing Met- 
al, a copper-zine alloy containing 
manganese, silicon, aluminum, iron 
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and lead which has bearing proper- 
ties comparable to nickel gear 
bronze. 

Most brass and bronze forgings 
are produced in mechanical presses. 
Presses of other types or drop ham- 
mers are satisfactory and are fre- 
quently encountered. 

For hammer forging, the standard 
hammer die blocks are customary. 
Die design and forging practice is 
similar to steel but longer die life 
is obtained and, in general, smaller 
sizes of hammers can be used. 

A leading forger of the copper 
alloys has developed five standard 
classes of tungsten steels for use in 














Minimum Tolerances for Non-Ferrous Forgings 


Recommended by The Brass Forging Association 






Corner 
, radius’ +. 





Flash ---; 
thickness 











Cavity length 


should not exceed 
cavity diameter 






a 
Overall 
length 
intermediate 
length 
ce 


Outside | 








Inside - 
draft draft 
~< - --Trimmed diameter - 
Aluminum 
Forging Brass Bronze Aluminum Magnesium 
Copper Naval Brass Silicon Bronze Alloys Alloys 
Outside draft", deg. 
hammer 3 to 7 3 to 7 3 to 7 3 to 7 3 to7 
press lto5 lto5 lto5 lto5 1 to5 
Fillet and corner radii, in.” l¢ le ly 14 ly 
Dimensions, in.° 
up to 1 in. 0.007 0.005 0.007 0.007 0.007 
2 in. 0.010 0.008 0.010 0.010 0.010 
4 in. 0.015 0.010 0.015 0.015 0.015 
6 in. 0.020 0.015 0.020 0.020 0.020 
over 6 in. 0.031 0.031 0.031 0.031 0.031 
Flash thickness, in. 0.080 0.035° 0.080 0.080 0.100 
0.045° 
Web thickness, in. A 1g, l4 14 34 
1 e 
Flatness per inch 0.005 0.005 0.005 0.005 0.005 
Machining allowance, in. 16 L% lg le lg 
a Inside draft will be somewhat greater than outside draft 
b These radii aré minimum desirable for maximum die life, fillets with much smaller 
radii can sometimes be made 
ec Minimum of + 0.007 should be allowed for all dimensions crossing the parting line 
d Forging brass 
e Naval brass 
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Typical press die in which impressions are sunk in round inserts supported in 
Hardened guide ring slips over lower die to match dies 


standard blocks. 


press dies. A sixth class covers spe- 
cial steels for specific purposes. 
These are all grouped in class 6 
and the steel desired is specified 
when class 6 is used. A general de- 
scription of the five standard classes 
follows. 

Class 1 is a 1.25% tungsten steel 
with low red hardness and a high 
degree of toughness and shock re- 
sistance. Dies from this steel pro- 
duce more uniform results than the 
higher alloys. It is suitable for light 
weight forgings in which the dies 
have recesses but no projections. It 
is good for dies with wedge-shaped 
cavities. 

Class 2 is a 4.25% tungsten steel 
with greater red hardness and al- 
most as good toughness and shock 
resistance. High pressure work on 
heavier forgings is possible and 
small projections can be included in 
the die. 

Class 3 is a 10% tungsten steel 
with higher red hardness and a fair 
degree of toughness and shock re- 
sistance. It requires care in blocking 
to avoid cracking. Results from 
die to die will vary more than with 
Class 1 and 2 steels. Dies from this 
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steel can remain red a good part 
of the time and can have projections, 
but deep recesses or wedge-shaped 
cavities should be avoided. 

Class 4 is a 12% tungsten, 12% 
chromium experimental steel with 
good toughness, abrasion resistance, 
and fair shock resistance. This steel 
is suitable for punches requiring red 
hardness and for die inserts with 
pronounced projections. Wedge- 
shaped cavities should be avoided. 

Class 5 is the 18-4-1 high-speed 
steel and has superior red hardness 
and abrasion resistance. The brittle 
nature of this steel limits it to sym- 
metrical shapes and die inserts. 
Good support is essential and care- 
ful preheating of these dies is es- 
sential. If forging is stopped for 
even a short time, punches and dies 
must be reheated before resuming 
operation. This steel is employed 
where massive forgings are made 
with fast forging speeds. Wedge- 
shaped dies should not be made from 
this steel. 

These steels are made up in vari- 
ous standard sizes of round blocks. 
Lay out and sinking of impressions 
is in the usual way. Whenever pos- 


sible, dies should be polished at 
right angles to the parting plane. 
After the impression has been sunk, 
dies are heat-treated. The dies are 
shrunk into standard round blocks 
for mounting on the press. A hard- 
ened guide ring on the upper block 
slips over the lower block and as- 
sures concentricity when the dies 
close. In addition, locating projec- 
tions or “spikes” aré often included 
in the lower die insert which mate 
with recesses in the upper insert for 
accurate positioning. Counter die 
locks are nearly always used if the 
die has an offset parting line. 


Die Life | 


The life of these dies ranges from 
25,000 to 150,000 strokes under nor- 
mal conditions, though with some 
of the harder bronzes it may be as 
low as 15,000 pieces. 

About 5,000 pieces is considered 
the minimum quantity that it is 
economical to forge. 

Draft angles are similar to those 
for steel forgings. Fillets and radii 
should usually have a %-in. radius. 
Minimum desirable web thickness 
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is % in. for naval brass, 3/32 in. 
for forging brass and % in. for 
bronze. 

On some of the alloys there is 
a tendency for the flash to crack, 
and if flash is too thin these cracks 
may extend into the piece. Typical 
flash thicknesses are 0.035 in. for 
forging brass, 0.045 in. for naval 
brass, and 0.080 in. for bronze. 

The forgings are usually made 
from slugs cut from extruded stock. 
Standard bars or tubing or extruded 
shapes serve as the stock. Dies for 
special shapes are relatively inex- 
pensive and frequently special shapes 
can be extruded for a forging job 
with resultant savings in material. 

Care must be exercised, when 
slugs are cut from special shapes, 
to avoid laps or lines from the edges 
of the shape in the forging. Stock 
is more difficult to cut and there is 
more chance that saw marks will 
show on the finished forging. When 
properly handled good results are 
obtained and the use of special 
shapes is common. 

The bar stock is either sheared or 
sawed to slugs of proper length. Al- 
loys either very hard or very soft 
give some difficulty in shearing, but 
good cuts are obtained through the 
middle range. One firm reports it 
customary to saw stock for presses 
and shear for hammers. The saws 
are kept sharp and it is rarely neces- 
sary to grind burrs from the slugs. 


Continuous Furnaces 


When small parts are forged, slugs 
are usually heated in continuous 
furnaces. Forging temperature varies 
from 1100 to 1650 F. for copper al- 
loys. Temperatures for a number of 
the alloys are given in the table. 
If copper is heated above 1800 F., 
the grain boundaries will oxidize. 
Alloys should never be heated to 
forging range in a reducing atmos- 
phere because brittleness or blisters 
will result. 

The slugs must be held at forg- 
ing temperature long enough to in- 
sure even heating. If necessary, they 
can be held beyond this time at the 
forging temperature without diffi- 
culty, but if overheated and held 
over-long there will be excessive 
grain growth. 

Dies should be preheated to about 
100 F. With hammers a heated piece 


of metal can be placed between the 


lies, while on presses or forging ma- 
hines a gas flame will do the job. 

If possible the slug should rest on 
at rather than inclined surfaces on 
ne lower die. On an inclined sur- 
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face the slug is harder to place with 
suitable accuracy and there is a 
tendency to wear the dies at the 
point where the edge of the slug 
rests. 

When there is a choice it is pref- 
erable to have the slug lying down 
rather than upend. Grain flow will 
be in the direction of the length of 
the bar and when the slug is upend 
the pressure must work along the 
lines of maximum resistance. Per- 
haps in the majority of cases, how- 
ever, the grain flow desired in the 
forging will require forging the slug 
upend. 


Die Lubrication 


Dies should be lubricated between 
each stroke of the press or between 
each sequence of blows in a hammer 
if good die life is to be obtained. A 
graphite base oil is common practice. 
When the dies have smooth surfaces, 
they can be swabbed with lubricant, 
but where there are sharp corners 
which would collect drops of lubri- 
cant a spray is desirable. Also with 
a spray the quantity of lubricant is 
more readily controlled and spraying 
is nearly always more satsifactory. 

Some authorities feel that excess 
lubrication is worse than none. Too 
much lubricant results in faster met- 
al flow and may leave unfilled sec- 
tions. If lubricant is applied by swab, 
the swab should be what is called 
“dry” rather than dripping. 

With the bronzes, as with steel, it 
is desirable to have the finish forging 
temperature as near the bottom of 
the range as possible, to obtain the 
best physical properties. 

Beryllium copper cools rapidly and 
should be heated to the top of the 
forging range. It can be hammered, 
but no more than 4 or 5 light blows 
are advisable before reheating so 


that pressing is preferable. Care 
must be taken not to work the metal 
below the forging range. 

After forging, beryllium copper 
requires a homogenizing treatment 
before precipitation hardening. This 
consists of heating to 1430 to 1470 F. 
for two or preferably three hours, 
then quickly quenching the forging 
in water. 

Most of the copper alloys are 
trimmed cold. A nice surface is ob- 
tained with a cold trim and less 
equipment is required since most 
work can be trimmed faster than it 
can be forged. Some of the bronzes 
are trimmed hot. 

Brass forgings are pickled. A ni- 
tric acid dip’ produces a bright finish 
suitable for plating, but is not ad- 
visable where parts.will be handled 
in use without plating. A chrome 
dip gives a satin finish suitable for 
plating and not discolored by han- 
dling. 


Cold Forging 


Cold forging or cold heading is 
possible with most of the brasses. 
Internal stresses that result can fre- 
quently be relieved by heating to 
480-520 F. and soaking up to 1 to 
1% hr. If severe cold-working is 
carried out a regular anneal may be 
desirable. 

Beryllium copper is preferably 
forged cold if the operation desired 
is within the cold-working limits of 
the alloy. This makes it possible to 
take advantage of the work-harden- 
ing properties. 

All of the silicon bronzes can be 
cold-worked. When cold-heading, a 
fillet should be included under the 
head to facilitate metal flow. Mini- 
mum radius of this fillet is 1/16 in. 
for bolts to 5/16-in. dia. and 1/32 
in. for larger bolts. 

















COPPER ALLOYS 
Forging and Heat-Treating Typical Temperatures 
Machinability 
Forging Annealing Die-Life SAE 1020. Free-cutting 
Alloy Range °F. °F. Ratio = 100 Brass = 100 

Copper 1400-1600 490-500 up 110 125 20 

Forging brass 1250-1550 800-1100 115 200 80 

Naval brass 1200-1350 800-1100 110 160 30 

Leaded naval brass 1200-1350 800-1100 70 

Manganese bronze 1200-1300 800-1100 85 80 

600 Bearing metal 1250-1350 

Muntz metal 1150-1300 800-1100 75 40 

Silicon bronze (Type A) 1200-1500 900-1300 83 75 30 

Silicon bronze (Type B) 1200-1500 900-1250 83 75 30 

Aluminum bronze 1450-1200 950-1500 110 20 

Nickel silver 1300-1500 80 
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Hou to Forge 


ALUMINUM ALLOYS 


WROUGHT aluminum alloys are 
of two basic types: First, those in 
which tempers are produced by cold- 
working to provide definite amounts 
of strain hardening. Second, those 
which can be heat-treated. Hot 
forging has limited application to 
the first group. 

In the first group, 2S, 3S and 52S 
are now being forged to some ex- 
tent. In the soft tempers they have 
good forging qualities. If the hard 
tempers are heated above 400 F., 
there will be loss of strength and 
hardness on cooling. 

With the, heat-treatable alloys, 
heating not only affects the mechani- 
cal properties but may impair the 
resistance to corrosion. Customary 
practice is to reheat-treat after 
forging. 

In a temperature range just below 
the melting point, aluminum alloys 
become brittle or hot short. Some 
of the alloys are also cold short. This 
establishes a relatively limited tem- 
perature range within which forging 
must be completed. 

Duralumin (17S) is extensively 
used for aircraft forgings. It has 
good machinability and corrosion re- 
sistance with high mechanical prop- 
erties, but the resistance to flow 
during forging is high. Better forging 
and comparable mechanical prop- 
erties are obtained in 25S, but the 
corrosion resistance is inferior to 17S. 

Excellent forging characteristics 
are found in A51S, and yield 
strengths are higher than in 17S or 
25S. Corrosion resistance compares 
with 17S. 

Twice the yield strength of ordi- 
nary structural steel is obtained with 
75S and R303. -Good corrosion resist- 
ance is also obtained with these al- 
loys, but they are somewhat harder to 
forge than the other alloys. 


ALUMINUM ALLOYS 
Typical Forging Temperatures 


Where it is possible to do so, it 
is customary to sink the entire im- 
pression in one die, for forging 
aluminum. When this is not possible 
the parting line is located in the 
same way as it would be for steel. 

Dies require more liberal corner 
and fillet radii than is necessary with 
steel, but they need not be so liberal 
as for magnesuim. Even relatively 
wide ribs should have full radii, 
rather than a flat section in the 
center. 

It is possible to form holes in parts 
by forging a depression leaving a 
lg in. web, but the depth of the de- 
pression should not exceed 2/3 the 
width or diameter. When the web 
is punched out it is not advisable to 
attempt to punch out part of the 
draft and the fillet sections as could 
be done with steel. 

The standard draft angle for ham- 
mer forgings is 7°. There is no es- 
tablished standard for press forg- 
ings, with different suppliers varying 
the angle from 0 to 7°. Perhaps the 
most common angle is 1 to 3°. 

All of the aluminum alloys are 
readily forged in hammers except 
75S. This can be hammer forged but 
there is considerable difficulty and 
users report better results with press 
forging this alloy. All of the alumi- 
num alloys can be forged in either 
mechanical or hydraulic presses. 

Cold forging in presses is possible 
if relatively little horizontal metal 
flow is required. If extensive forg- 
ing is done cold it may be necessary 
to divide the operation into several 
stages and anneal after each stage. 

Dies for press forgings are ordi- 
narily hardened to 55 to 60 sclero- 
scope or higher. Hammer dies may 
be this hard for wide, thin forgings, 
but for average work should be from 
48 to 51 and large dies with deep 






















impressions are preferably 43 to 48 
scleroscope. 

A smoother surface is required 
than is necessary for forging steel. 
Polishing marks should be in the 
direction of metal flow. 

Dies are preheated to 250 to 400 F. 
before operating and with hammer 
dies the first 50 to 100 blows should 
be taken lightly. 

Lubricant can be sprayed or 
swabbed on the dies. General .prac- 
tice is to use a mixture of high- and 
low-viscosity oils. Mineral, vege- 
table or animal base oils can be used 
as the high-viscosity oil. This is 
mixed with any suitable solvent to 
provide easier spreading. Typical 
proportions for the two oils are 
50-50. 

Either rolled or extruded stock 
can be forged but the-grain struc- 
tures of the two are different and 
there will be a variation in the 
properties of the forging depending 
on the type of stock used. Rolled 
stock is preferable, especially in the 
larger sizes. In general, aluminum 
forgings show greater difference in 
properties with and across the grain 
than do steel forgings. 

With proper heat-treating and 
aging, properties that are quite satis- 
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Blocking, °F Finishing, °F 
Alloy Minimum Maximum Minimum Maximum | 
— i i i 
a | 
14S 650 830 650 830 , be Right - 
17S 780 810 800 830 L.. ives 42d 
25S 860 860 
A51S 870 870 
61S sso 880 
75S (R303 675 730 700 750 Ribs should have full radius, punch 
diameters should not include fillets 
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factory can be obtained’ from forg- 
ings made from extruded stock. 

Bar stock may be cut to lengths by 
shearing, sawing, or abrasive cutting. 
Edges are frequently chamfered 
after cutting. Surface defects in the 
stock may cause serious difficulty. 
Test runs for a particular part can 
be made to determine types of sur- 
face defects that must be removed 
from the stock. 





Recirculating air furnaces are con- 
sidered the most desirable for heat- 
ing aluminum alloys. Furnaces in 
which the products of combustion 
form part or all of the furnace at- 
mosphere can be used but the pres- 
ence of sulphur compounds and 
moisture will cause blistering and 
oxidation. Where the composition of 
the gases is satisfactory, the latter 
type of furnace is more economical. 





Frou to Forge 


MAGNESIUM ALLOYS | 


LARGE~ and complex forgings, 
weighing a hundred pounds and 
more, have been forged from mag- 
nesium in recent years. Previously 
the forging of magnesium had been 
limited to relatively small, simple 
shapes and most of the work was 
done in hydraulic or slow mechani- 
cal presses. 

Research has developed methods 
of forging magnesium with ham- 
mers, although most of the work is 
still being done in presses. The 
technique involves compieting the 
principal metal movement in a press 
with one or more blocking opera- 
tions, then finish forging in a ham- 
mer. This permits the production of 
larger forgings than could be fin- 
ished forged in a press of a given 
Size. Research is continuing and it 
is possible that principles of die de- 
sign and forging practice will be 
developed which may permit both 
blocking and finishing in a hammer. 

The forging of large parts has al- 
so been facilitated by the construc- 
tion of large, accurate hydraulic 
presses, and this method ‘is at pres- 
ent generally felt to be more satis- 
factory. The best success with 
hammer forging has been obtained 
with the alloys which have a low 
aluminum content. 

The magnesium forging alloys 
with a relatively high aluminum 
content are AZ61X and AZ80X. Bet- 
ter mechanical characteristics can 
be obtained with AZ80X, which can 
be heat-treated. Better forming and 
welding characteristics are found in 
AZ61X. The simple M1 alloy is 
readily forgeable but since strength 
is a vital factor in most applications 
for which forgings are selected, it is 
comparatively rare. 

Also forged are AT35 and AZ31X. 
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These alloys are easier to handle 
than the higher-strength alloys. AT 
35 is a tin alloy popular for hammer 
forging. A cerium-bearing forging 
alloy, EM51, has been used to a lim- 
ited extent with excellent results. 
Good properties at elevated temper- 
atures are developed by the addition 
of cerium. Work with the cerium al- 
loys is continuing and wider 
commercial use for specialized ap- 
plications is probable. 

Dies designed for aluminum have 
often been used for magnesium with 
success. Points to watch when such 
a conversion is made are principally 
the corner and fillet radii, which 
should be more generous for mag- 
nesium, and the draft angles, which 
should sometimes be less. 

Corner radii should be at least % 
in. and fillet radii should be at least 
3/16 in. on small parts. Larger radii 
should be provided if possible. Small 
fillets increase the possibility of laps 
or cold shuts on ribs. Height of a 
rib should not exceed four times rib 
thickness. 

Magnesium tends to flow outward 
rather than upward during forging. 
To prevent underfilling of high sec- 
tions, blocking dies should block 
metal for high sections inside its 
final position. In all stages the metal 
should be completely confined. 

An extremely fine polish is re- 
quired on the dies. As with alumi- 
num, this polish should be finer 
than on dies for forging steel. 

Extruded stock up to 2 in. in di- 
ameter can be heated rapidly and 
forged as soon as it reaches the re- 
quired temperature. Large stock 
is likely to be coarse grained and 
should be soaked at the forging tem- 
perature for several hours. 
Temperature range for forging the 








magnesium alloys is 550 to 750 F., 
but the best results are obtained 
between 700 and 725 F. Temper- 
atures up to 820 F are possible with 
AT35, while the cerium-bearing 
alloy is normally forged at 850 F. 
It is desirable to complete the forg- 
ing in one heating of the work; 
where reheating cannot be avoided it 
should be kept as low as is possible. 

To prevent rapid cooling of the 
work it is necessary to heat the 
dies with ring-type gas burners or 
electric strip heaters. An accurate 
means of controlling die temper- 
atures is desirable. Depending on 
the size of the work the temperature 
of the dies may vary from 300 to 600 
F. Above 650 F., the work has a 
tendency to stick. One company 
heats blocker dies to about 600 F., 
finishing dies to about 400 F. 

Lubrication is required in most 
cases. Colloidal graphite in a sol- 
vent can be sprayed on small work. 
Flake graphite in a lead-base oil is 
common for large work. Because of 
the difficulty in removing graphite 
from the work, lubricant should be 
held to the minimum possible 
amount. Excess lubricant may also 
cause underfilling. 

Cold trimming will produce a 
rough, flaky edge on the work. Best 
trimming temperature is 350 to 400 
F. Too hot a forging will cause 
difficulty because of the plastic con- 
dition of the metal. Higher trim 
temperatures are possible immedi- 


MAGNESIUM ALLOYS 
Maximum Forging Temperatures 








Blocking Finishing 
Alloy °F °F 
AT35 820 800 
AZ61X 720 700 
AZ80X 720 650 











MAGNESIUM FORGINGS 
Minimum Dimensions and 








Tolerances 
Hammer Press 

Sectional 

thickness, in. to 34 % to %% 
Machining 

allowance, in. Iyto lg to 4 
Size 

tolerance, in. +o +14 to” 
Flatness 

tolerance, in. le 16 
Trimming 

tolerance in. V6 16 
Draft, deg. 7 1 to.3 

























































































ately after forging than if work is 
reheated. 

Large aircraft structural members 
forged in limited quantities are 
sometimes trimmed in a contour saw 
and by machining. This is sometimes 
more economical than trimmer dies. 

Quenching in water immediately 
after forging or trimming (if the 
temperature is still high) prevents 
recrystallization and grain growth. 
Aging during cooling is also pre- 
vented which makes a subsequent 
aging operation easier. 

Cleaning is a problem when graph- 
ite lubricant has been used. Sand 
blasting with No. 120 aluminum ox- 
ide grit with 90 to 100 psi. air pres- 








sure gives good results. Acid pickling 
to remove graphite lubricant will 
cause pitting around the graphite 
particles. 

One recommendation is to follow 
sand blasting with a 5- to 10-sec. 
dip in 8% nitric acid and 2% sul- 
phuric acid. This should be followed 
by a rinse and a 10 to 20% caustic- 
solution dip at 180 F. for 5 min. 
After a cold-water rinse the parts 
are ready for the customary chemi- 
cal treatment—either the chrome 
pickle or the dichromate treatment. 

Forgings which are to be aged 
should be cleaned and given the 
chemical treatment before heat- 
treating. 





TESTING AND INSPECTION 


BECAUSE forgings are usually se- 
lected for a given application be- 
cause of their high quality, careful 
inspection is necessary at each stage 
of the operations. The type and ex- 
tensiveness of inspections will vary 
depending on the application of the 
forging. 

Incoming stock receives various 
metallurgical checks. The chemical 
composition on each heat of forging 
stock is checked as a matter of rou- 
tine at most shops. In such cases 
heats are segregated and care is 
taken to avoid stock of one heat be- 
ing forged with stock of another 
heat. 

Etching and inspection of samples 
of the stock is routine practice for 
aircraft forgings and may be neces- 
sary for other special-quality work. 

Macro-inspection follows acid pick- 
ling. It is made by eye or with a 
magnifying glass on the surface or 
a cross-section cut from the stock. 
Seams, pipes, porosity, or other de- 
fects are revealed by this inspection. 

Micro-irspection of polished and 
etched sections of the stock under 
high-power magnification checks for 
segregation, impurities, grain size 
and other defects. 

Magnetic particle testing of special 
steels may be made for small cracks 
that are likely to be overlooked in 
other inspections. 

Dies are inspected during and after 
production and a lead cast of the 
finish impression is made for dimen- 
sional check. The first forging is 
inspected hot for die shift, general 
appearance and a few key dimen- 
sions. Periodic hot inspections are 
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made throughout the forging run. 

One of the first forgings produced 
is given a complete dimensional 
analysis on a surface plate. After 
the trimmed forgings have cooled, 
each one receives a visual inspection 
for unfilled sections, surface defects, 
straightness. In some cases, dimen- 
sional checks may be made on each 
forging. 

Heat-treated forgings receive one 
of the standard hardness tests. The 
percentage checked in this way may 
vary from about 5 to 100%, depend- 
ing on the material and the quality 
required. 


For aircraft and other special 
quality work, test specimens are cut 
from sample forgings for tensile and 
impact tests. Finished forgings may 
also be inspected by etching or with 
magnetic particle equipment. 

Fracture tests are a valuable tool 
of inspection requiring skill to avoid 
misinterpreting the data. Forgings 
can be made with a coupan for frac- 
ture testing at one end of the work. 
After the forgings have been heat- 
treated, the coupon is fractured and 
inspected. Where forgings do not re- 
ceive heat-treatment at the forging 
plant, the test coupon may be flame 
or induction hardened and tempered 
before fracture. The test coupon 
must be carefully designed and lo- 
cated to receive the proper amount of 
work in each forging operation. In 
this way the condition of the frac- 
tured coupon will be more repre- 
sentative of the condition of the 
forging. Where fracture tests are 
used in conjunction with material 
tests before forging and hardness 
tests after forging, they replace the 
conventional tension and impact 
tests, with savings: in time and 
material. 

Precision forging requires more 
detailed and thorough inspections. 
Forgings for jet engines are being 
produced from high-temperature 
alloys with a total thickness tol- 
erance of + 0.005 in. Such ac- 
curacy requires repeated inspections, 
the removal of minute flaws by 
grinding and polishing, and restrike 
operations. One company doing such 
work requires 10 to 35 heats per piece. 





The Ajax Manufacturing Co. 
Aluminum Co. of America 
The American Brass Co. 
American Magnesium Corp. 
Bethlehem Steel Co. 

The Billings and Spencer Co. 
Bisom Forge Co., Inc. 

E. W. Bliss Co. 

Brass Forging Assn. 

The Brewer-Titchener Corp. 
Budd Induction Heating, Inc. 
Budd Wheel Co. 
Chambersburg Engineering Co. 
The Dow Chemical Co. 
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Waterbury Farrel Foundry & Machine Co. 
Wyman-Gordon Co. 
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MORE PEOPLE 


WORKING ... 


POPULATION 


A nation’s wealth depends more than anything else 
on the size and vigor of its population. Much of the 
increase in U. S. production during the past hundred 
years is a result of a rapid growth in population. This 
growth supplied manpower for farms and factories 
and provided an expanding market for con- 
sumer goods and services. 

Growth was the outstanding fact about 
population before 1930. The birth rate was 
almost double the death rate and there was 
a heavy flow of immigrants. Between 1900 
and 1930, the population increase averaged 
15 million each decade. Immigration con- 
tributed a third of the increase. 

But this trend was checked by the de- 
pression 30’°s which stemmed the flood of 
immigrants and cut the birth rate by forcing post- 
ponement of many marriages. As a result, fewer than 
9 million persons were added to the population be- 
tween 1930 and 1940. This was an important factor 
in prolonging the depression because it slowed the 
growth of consumer markets. 


WARTIME MARRIAGE 800M 


War and postwar conditions have brought a boom 
in marriages. They have exceeded normal by more 
than 1,500,000 since 1940. There will be more newly- 
married couples in 1950 than ever before and the birth 
rate may be roughly 10% higher than in the early 
1930’s. So the 20th Century Fund looks for an increase 
ef 12 million in total population between 1940 and 
1950 and a further increase of 10 million in the 1950's. 


TWICE AS MANY PEOPLE 











This will mean a faster-growing market for homes, 
autos, food, clothing, and other consumer items than 
we had in the 1930’s. It will mean crowded schools and 
more people seeking jobs. 

There are four major population trends which will 
affect markets in the 1950's: 

1. The number of families will continue to increase 
more rapidly than the number of people as families 
grow smaller. This is significant because the market 
for housing, appliances, and many other things de- 
pends more on the number of families than on the 
number of people. 

2. Our population will be getting older. But it will 
not be getting less productive because the proportion 
of the population between the ages of 20 and 60 will 
be higher than in past decades. Still, the most striking 
increase will take place in the number of people over 
60—from 14 million in 1940 to more than 20 million 
in 1960. This will bring greater demand for medical 
services and social security. An important cause of this 
trend is our success in controlling communicable dis- 
ease. The following table shows how the death rate 
from selected causes has changed since 1900. 


Death Rate Per 100,000 Persons 
































1942 1900 

Diseases of heart 295 137 

Cancer and other malignanttumors 122 64 

Influenza 56 202 

Tuberculosis 43 194 

Diarrhea and enteritis 9 143 

Whooping cough 2 12 
Diphtheria 1 40 

Measles 1 13 

Typhoid and paratyphoid fever 0.5 31 
Scarlet fever 0.3 10 

Other 505.2 873 
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MORE AND MORE WOMEN ARE SEEKING JOBS 
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3. The population will continue to become more 
urbanized. Small and medium-sized cities will grow 
faster than the largest cities. The general westward 
migration which was accelerated by the war will con- 

) tinue. 
) 4. Our people will keep on getting more homo- 
geneous. There has been almost no immigration since 


) 1929, so the number of immigrants who have been in 


the country for less than 20 years will make up less 
than one percent of the population in 1950 as against 
10% in 1930. 

An even more important factor in making the pop- 
ulation all of a kind has been the growth of universal 
education. The proportion of children 14-17 years old 
attending high school doubled between 1920 and 
1936. The rise of the radio, movies, and national maga- 
zines has also levelled us out. These developments not 
only raise the general educational level of the nation 
but also tend to standardize the public’s tastes and 


attitudes. 


LABOR FORCE 


The volume of goods and services produced by 145 
million persons in 1950 and 155 million in 1960 will 
depend on what share of the population is in the labor 
|} market and the amount of work those employed 

actually do. The proportion of the population in the 
labor force has shown little change in the past few 
decades. So the 20th Century Fund assumes that the 
relationship between labor force and population will 
be about the same in 1950 and 1960 as it was just be- 
fore the war. On this basis 60 million people will 
be in the labor market in 1950 and 63.4 million ten 
years later. 

As you can see from the charts, however, there will 
be several important changes in the composition of 
the labor force. More women will be working. In 1870 
only one out of every eight worked. By 1940 the pro- 








ANATOMY OF THE LABOR FORCE 


THE LABOR FORCE IS GROWING MORE SKILLED 









































4s — 
2 — 
» 
3 = of 
o 
30 — RS 
MILLIONS Ay 
OF NON-FARM 3 = S 
WORKERS a® yen 
20 — $ cue® 
o 
pv 
s6=— 
semi-SKILLED 
10 — 
ame 
tiene UNSKILLED 
1910 1940 


portion had grown to one out of four, and evidently 
will go on rising. 

However, the increase in the number of women 
working will just about be offset by earlier retire- 
ments and longer schooling. This explains why there 
is little change in the ratio of labor force to population. 


UNEMPLOYMENT 


The effectiveness of the labor force depends not 
only on its size but on how fully it is employed. We 
have never had full employment in the sense that 
everyone able and willing to work had a job at the 
same time. Even in good years unemployment has 
seldom averaged less than 5% of the working force 
because workers are always moving from job to job. 
And in 1932, nearly one-fourth of all workers were 
unable to find jobs. 

For this reason, the 20th Century Fund assumes 
that, even with good business in the 1950s, unemploy- 
ment will average 5% of the labor force. This works 
out to 3 million unemployed in 1950. 

In addition, the Fund expects the long down-trend 
in average weekly hours to continue. A century ago, 
workers put in a 12 hour day for 6 days a week. By 
1940 the average work-week had declined to 44 hours 
in non-agricultural jobs and 52 hours in agriculture. 
If this trend continues, the average in non-farm jobs 
will be down to 38 hours a week in 1960, and farmers 
will work 48 hours. 

Adding all this up, and allowing for vacations, ab- 
senteeism, and sickness, the 20th Century Fund esti- 
mates that the U. S. will put in 121 billion man-hours 
of work in 1950 and 118 billion in 1960, This compares 
with 105 billion in 1940 and with 154 billion at the 
peak of the war effort. The quantity of goods and 
services that can be turned out with this amount of 
labor effort will depend on average output per man- 
hour, or productivity. 







EACH PRODUCING 
MORE... 


PRODUCTIVITY 


The key to our future economic welfare is pro- 
ductivity. It is the five-fold increase in output per 
man-hour that has made it possible for us to work 
shorter hours and still enjoy a rising standard of 
living. This increase in productivity has been ac- 
complished not by working harder but by constantly 
inventing better machinery to supplement human 
energy with mechanical power. 

Of course, in any specific factory at any given time, 
productivity depends largely on the willingness and 
ability of labor and management. But over the years, 
the actual effort of the individual worker becomes 
much less important than the effort of the machine. 
The most energetic and skilled blacksmith of a cen- 
tury ago could not remotely approach the produc- 
tivity of today’s semi-skilled worker operating auto- 
matic power-driven equipment. 

In 1860, the average worker turned 
out 33¢ (in 1944 dollars) worth of 
goods in an hour. By 1940, this had 
grown to $1.22. This sensational in- 
crease in productivity was due to the 
increased use of power-driven ma- 
chines. In 1860, the average worker 
had the help of only half a horse- 
power of animal or mineral energy. 
In 1940, he had the use of 2.7 horse- 
power. To put it another way, if there 
had been no increase in the use of mechanical power 
since 1850, it would have taken 290 million workers 
to turn out the amount of goods and services actually 
produced at the peak of the war effort by only 63 
million workers. 


DO MACHINES KILL JOBS 


Past history also shows that we need not fear the 
long run effects of the introduction of labor-saving 
machines. On the contrary, the only way we can 
improve the material welfare of everyone is to con- 
tinue and even step up the rate at which we save 
labor by using machines. 

Some people, it is true, are thrown out of work 
and a few of them may not be able to find other 
jobs easily. But mechanization more than compen- 
sates for “technological unemployment” by aie 
it possible to produce more and better things for 
everyone—things that themselves create jobs. Develop- 
ment of the railroads and the automobile, for example, 
put a lot of canal boat and livery stable operators out 
of business. But it cut the cost of transportation and 
created many times more jobs than it eliminated. 

The 20th Century Fund also points out that the 
most important reason that the technological revolu- 
tion developed luxuriantly in the U. S. between 1850 
and 1940 was that competitive enterprise provided a 
generally favorable climate. It is true that natural re- 
sources were plentiful and that the population was 
growing rapidly both in numbers and in skill. But 
what we had to a unique degree here was an atmos- 
phere which favored risk-taking, fostered the vast capi- 
tal investment necessary to harness and apply me- 
chanical energy, and provided the incentives neces- 
sary to put capital and inventiveness to work. 

No other economy has equalled ours in the ability 
to produce more and more with continually diminish- 
ing human effort. The test it now faces is whether it 
can eliminate the ups and downs in production and 
employment that have gone along with it. But an 
abundance of evidence indicates that we ran into 





trouble after 1929 not hecause we developed too 
many labor-saving machines but because we didn’t 
adjust our economic mechanism to keep the process 
going. 

The key importance of mechanization is indicated 
by the fact that the increase in national production 
since 1860 closely parallels the increase in use of me- 
chanical power. Between 1860 and 1940, both volume 
of production and use of energy multiplied about 
11 times. It is clear that, in order to keep our stand- 
ard of living rising, we must continue to apply more 
and more power to production. 

Chief advantage of mechanical energy is, of 


‘course, its low cost. Electric energy is now delivered 


for as little as a cent a horsepower, while the same 
amount of human energy costs $10. 

And there are other important advantages. Mechani- 
cal energy can be delivered in greater concentrations 
than any other form. It is also more convenient, com- 
pact, mobile, and controllable. Consolidated Edison in 
New York delivers enough electricity in a day to do 
the work of 3 million draft horses. 

These advantages are now so universally accepted 
that it’s hard to realize how recently we left the horse 
and buggy era. At the turn of the century, animals and 
men provided more than half the energy used in 
production and transportation. It wasn’t until World 
War I that trucks replaced horses in local hauling and 
tractors began to invade the farms. Here is how the 
use of mechanical energy has grown since 1850: 


Total Energy 





Output Percent Supplied by: 
(Billions of 
Horsepower- Mechanical 

Hours) Energy Humans Animals 
1850 17.6 6 15 79 
1860 25.2 7 14 79 
1870 27.8 12 15 73 
1880 39.9 17 14 69 
1890 61.1 28 12 60 
1900 82.9 38 10 52 
1910 131.4 57 8 35 
1920 197.4 73 6 21 
1930 238.3 84 5 1] 
1940 289.4 90 4 6 
1950 410.4 94 3 3 
1960 489.8 96 2 2 


PRODUCTIVITY IN THE FUTURE 


Any attempt to predict future developments in 
productivity is complicated by the fact that the 
changes do not occur at an even rate. Between 1850 
and 1940 the average increase in output per man- 
hour was 18% per decade. But the changes varied 
all the way from 3% between 1870 and 1880 to 42% 
for the decade ending in 1940. There is, therefore, 
no simple way to extend past trends to obtain a fool- 
proof figure for productivity at a future date. 

For purposes of this study, however, the 20th 
Century Fund assumes that the average rate of in- 
crease since 1850 may be projected to estimate output 
per man-hour in 1950 and 1960. Thus, output per man- 
hour works out to $1.44 in 1950 and $1.70 in 1960 as 
against $1.22 in 1940 (all in 1944 dollars). 

As the Fund points out, this is a critical assump- 
tion, and it is further complicated by the fact that 
there is a wider possibility of error in this estimate 
than in most of the others in the study. If, for ex- 
ample, it is assumed that productivity will increase at 
the pace set from 1920 to 1940 which averaged 36% 
per decade, then 1960 production would be about 
double the 1940 level instead of only 157% of it, a8 
the 20th Century Fund estimates. 
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CAN TURN OUT 
ENOUGH GOODS 
AND SERVICES... 


BILLIONS OF DOLLARS (1944 PRICES) 


TOTAL NATIONAL OUTPUT 


The potential volume of goods and services in 1950 
and 1960 can be determined by simple arithmetic, 
using the assumptions outlined on the preceding pages. 

’ Of an estimated population of 145 million in 1950, 
about 60 million persons will be in the labor market 
and 57 million of them will have jobs if we succeed in 
keeping business activity at a high level. 

This many people would work 121 billion man- 
hours. With output per man-hour estimated at $1.44 
(in 1944 dollars) the total value of goods and services 
produced, or the gross national product, would come 
to $177 billion. Similar calculations yield a gross na- 
tional product of $202 billion for 1960. 

As the 20th Century Fund emphasizes, these esti- 
mates are neither a forecast of actual production nor 
an appraisal of maximum potential production. They 
are merely an attempt to show in dollars and cents 
what can be achieved with high-level employment. 


HIGHER LIVING STANDARDS 


Compared with any prewar year, a gross national 
product of $177 billion in 1950 and $202 billion in 
1960 would represent a handsome gain. It would 
make possible a substantial rise in living standards. 
In 1950 we would produce a fifth 
more than in 1941. 

However, the volume of goods 
and services turned out in 1950 
would be only slightly higher 
than present production. This is 
because the number of persons 
at work today is 2 million above 
the estimated normal for 1950, and average weekly 
hours are higher than they will be then. Almost a 


million and a half of the emergency workers drawn 
into the labor force during the war are still at work 
and unemployment is lower than the figure assumed 
for 1950. 

The estimates of 1950 and 1960 gross national prod- 
uct, as well as the figures for past years used in the 
chart, are expressed in 1944 prices. This is not a pre- 
diction that the price level will settle down to the 1944 
level which would involve a drop of 18% in the cost 
of living and 26% in wholesale prices. It is merely a 
deviee to eliminate price fluctuations so that the fig- 
ures will show only the actual changes in the physical 
volume of production. 

Gross national! product measures the total market 
value of everything the nation produces. All the 
goods and services produced are absorbed in one of 
three ways: by consumer expenditures; by expend- 
itures for investment in capital goods or inventories; 
or by government expenditures, 


HIGHER TAXES, LESS INVESTMENT 


The division of total output among consumers, in- 
vestment, and government will be somewhat differ- 
ent in 1950 and 1960 than in the past. About two- 
thirds of total output will go into consumer goods 
and services. This is about the same as the propor- 
tion in prewar years. 

Government’s share will continue to grow, how- 
ever. It rose from 11% of total output in 1929 to 
17% in 1940. At the peak of the war effort, half of 
all production went to Uncle Sam. Government ex- 
penditures have dropped to less than half the war 
peak and they will continue to decline slowly. But 
government’s share will still run to around 20% in the 
1950’s. On the other hand, the ratio of investment to 
total output shows a slight long term decline. 


HOW TOTAL OUTPUT IS DISTRIBUTED 
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CONSUMERS WILL BE ABLE TO BUY 50° MORE THAN IN 1930'S 


MORE CONSUMER PURCHASING POWER 
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CONSUMER INCOME 


U. S. business can look forward to a 1950 consumer 
market twice as large as in the worst year of the 
depression, half again as large as in 1929, and one- 
fifth larger than in 1941. That is the major conclusion 
of the 20th Century Fund’s analysis of consumer 
purchasing power. Here are the steps by which it 
arrives at that conclusion: 

1. With gross national product at $177 billion in 
1950, past experience indicates that income payments 
to individuals would run to $138 billion. 

2. Income tax rates are assumed to equal the 1942 
schedules, so individuals would pay $11 billion in 
taxes (as against $19 billion in 1946). 

3. Savings are estimated at $12 billion, or about 9% 
of income after taxes. 

4. Subtracting taxes and savings, consumer pur- 
chases of goods and services would total $116 billion. 


LOWER SAVINGS 


Many experts would criticize the assumption that 
savings will amount to only 9% of income. Some of 
them look: for a ratio as high as 20% in prosperous 
postwar years. The 20th Century Fund justifies the 
use of a low figure on three grounds: (1) people 
built up reserve of savings during the war; (2) ex- 
panding social security will reduce the need to save 
for old age; and (3) taxes will cut into savings. The 
Fund’s estimate of savings plus taxes in 1950 adds 
up to a higher percentage of income than in pros- 
perous prewar years. 

The standard of living won’t rise as rapidly as the 
total income going to consumers, because the in- 
creased income will be split up among more family 
units. But the average consumer unit (a family or a 
single person living alone) will be a third better off 
in 1960 than in the 1930s. 

Shifts in the distribution of income will be even 
more important, from a marketing standpoint, than 
the general increase in over-all consumer income. 
More consumer units will be in the over-$2000 
brackets than ever before and this group will be 
receiving a much larger share of total consumer in- 
come. 

Part of the apparent increase in income is can- 
celled out by higher prices. To show the actual in- 
crease in purchasing power, the figures should be 
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1935—1936 1950 


adjusted for an estimated one-third increase in the 
1950 price level over that of the mid-1930’s. This 
would mean that a $2,650 income in 1950 would buy 
no more than a $2,000 income in 1935-36. Even if 
this adjustment is made, the resulting figures still 
show a striking upward shift. 


Cash Income 
in Billions 


Consumer Units 
in Millions 


Income Class 


1935-56 1950 1935-36 1950 
Total 39.2 47.9 $85.0 $135.0 
Under $1000 20.8 13.0 17.0 7.7 
$1000-2000 12.2 12.9 28.1 215 
$2000-5000 5.5 18.2 23.8 62.1 
Over $5000 0.7 3.8 16.1 43.7 


In addition to dollar income, 
shown in the above table, consumers 
also receive “income in kind”—food 
and fuel produced by farmers for 
their own use, board and lodging re- 
ceived by domestic servants. Such in- 
come will have a value estimated at 
$3.3 billion in 1950, most of which 
will supplement the $7.7 billion re- 
ceived by those in the “under $1000” 
bracket. 

The urban market will continue to be far more 
important than the rural market. Consumer units in 
cities will receive cash incomes of $3,445 on the 
average in 1950, more than twice the farm average 
of $1,635 and almost twice the small town average of 


$1,880. 
THE FARM MARKET 


These figures don’t provide an accurate measure 
of the relative importance of the rural and urban 
markets because rural consumers pay a lot less for 
food, fuel, shelter and so have more to spend for 
other things. If there were any way to adjust for 
these things, the figures would show a smaller spread 
between the two markets, but the urban market will 
still be dominant. 

All these figures underline a general upgrading in 
consumer demands which would accompany high-level 
production and employment. It will have a profound 
effect on marketing practices. The average person 
will eat better, dress better, and live in a better house 
with better equipment. And he will have more money 
to spend for travel, recreation, and luxuries. 





FOR CONSUMERS .. 











































CONSUMER MARKETS 


The improvement in living standards during the 
1950 decade will lead to important changes in the 
way consumers spend their dollars. Even though they 
will eat better, dress better, and live in better houses, 
a smaller share of the consumer dollar will be spent on 
food, clothing and shelter. A growing share will go for 
appliances, furniture, travel, and recreation. 

This means that the fastest growing markets will 
be those providing what might be called “optional” 
goods and services — things which add to comfort and 
enjoyment but which are not strictly necessary. Mar- 
kets for necessities, on the other hand, will expand at 
a slower rate than total consumer expenditures. 

The growing importance of “optional” goods and 
services is one of the reasons why it’s increasingly 
dificult to keep our economic machine going on an 
even keel. The purchase of “optional” goods can be 
postponed with little hardship. So anything that 
causes people to put off buying a new car, a new house, 
or a new radio has a far greater effect on production 
and employment now than it did when the major 
share of the consumer dollar went for necessities. 

Some of the trends in major markets are summar- 
ized in the following sections. 


FOOD 


Although food is by far the largest item in the 
consumer budget, its relative importance is declining 
slowly as living standards rise. People eat the same 
number of pounds of food they ate in 1909 but the 
food is better from a nutritional standpoint and easier 
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to prepare. Thus, the trend favors fruits, vegetables, 
and dairy products as against meat, potatoes, and 
bread. 

More and more food is being processed in factories 
rather than in consumer kitchens. Improved methods 
of manufacture and distribution have transformed 
the luxury foods of yesterday into the standard foods 
of today. New kinds of processed foods — canned, 
frozen, and dehydrated — are appearing constantly. 


CLOTHING 


Three long term trends will shape the clothing 
market in the future: (1) the shift from home and 
custom to factory fabrication is almost complete: 





WHERE CONSUMER DOLLARS GO 


(Figures in Billions of Dollars) 
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$50 Million. 


a. Includes Estimated Rent for Owner-Occupied Homes. 


b. Includes Original Cost and Operating Expenses. 


1909 1919 1929 1940 1941 1950 1960 
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ME TTET TTT 0.1 0.3 0.6 0.9 1.0 1.6 1.8 
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Autos and Private Planes b. ............006. 0.6 3.5 6.0 5.7 6.8 9.6 12.7 
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Medical Care, Insurance, and Death Expenses 1,1 2.8 45 47 5.2 7.7 8.7 
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CONSUMER MARKETS IN 1950 AND 1960: Perc ont Increase in Sales Over 1940 
Bottom Segment | quals Percent Increase 1940-1950; Total Height Equals Percent Increase 1940-1960. 
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(2) synthetics, chiefly rayon and nylon so far, are 
replacing cotton, wool, and silk at an accelerating 
pace; (3) there’s greater standardization of styles and 
a trend to lighter and simpler clothing. 

In 1909 consumers spent 14% of their income for 
clothing but by 1940 the ratio had reclined to 12%. 
However, this long run decline may be halted or re- 
versed. The migration from farms to cities, the up- 
grading of incomes, and the growing demand for 
sports clothing will increase clothing expenditures. 


HOUSING 


The decline in the relative importance of housing 
expenditures — from 24% of consumer dollars in 1909 
to less than 18% in 1940 —is expected to continue. 
The reason is that people feel they get more value 
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for their dollars in other things than housing. Never- 
theless, the housing market should be much larger in 
the 1950’s than in the 1930’s because much of our 
housing needs to be repaired or replaced. 

A Census survey in 1940 showed that 16 million of 
the nation’s 37 million dwelling units needed to be 
replaced or needed major repairs. The 20th Century 
Fund estimates that the provision of adequate hous- 
ing for everyone by 1960 would involve building 20 
million new units and rehabilitating 5.4 million at a 
total cost of $115 billion (1944 prices). The Fund 
also estimates that we will fall 15% short of this 
goal even with continued high-level employment. 


HOUSEHOLD EQUIPMENT 


More and more of the consumer dollar has gone 
for household equipment in the past four decades, 
largely because of the development of labor-saving 
appliances. The outlook is for a continuation of this 
trend. New appliances are being developed: and the 
large number of new houses slated to be built’in the 
next few years, the wartime and postwar boom in the 
number of families, and the migration to the cities 
should add to appliance demand. The same factors 
should brighten the outlook for furniture, rugs, and 
other household items. 

Some appliance markets may be saturated by the 
1950’s, however. A few years of high production 
would fill our homes with refrigerators, for example. 
However, replacement demand would run to 2.7 
million units in 1960 and there would be a demand 
for 1.3 million refrigerators to equip new houses, so 
the market would still be bigger than in 1941 when 
3.6 million were sold. However, new products must 
be developed if the industry is to keep up the pace 
it has set in the past. 


TRAVEL 


In 1916 the average person traveled 490 miles. By 
1940 the average had grown to 2,400 miles, chiefly 
because of the rise of the automobile. The 20th 
Century Fund expects this growth to continue be- 
cause as their incomes rise people spend more money 
traveling. 

A good share of the increased spending will go to 
purchases of cars and planes. The Fund estimates 
that there will be 36 million cars on the road and 
100,000 private planes in the air in 1950. The auto 
industry would be able to sell 5 million new cars a 
year after 1950—4 million for replacement and a 
million for population growth. 

























































CAPITAL INVESTMENT 


Investment plays a crucial role in our economy 
for two reasons. It is by plowing back part of our 
annual output that we are able to provide better 
machines and equipment to keep productivity rising. 
But the amount ploughed back varies widely from 
year to year. This unevenness of capital investment 
contributes to the instability of production and em- 
ployment. 

Because capital investment involves the purchase 
of durable goods, it can be postponed almost in- 
definitely when the outlook for profits darkens. 
Thus, capital investment plummeted from $18 bil- 
lion in 1929 to $5 billion in 1933, a drop of 72%, 
whereas consumer spending fell only about half as 
fast in the same period. 


MORE FOR EQUIPMENT 


There has been an important shift in the relation- 
ship between construction and equipment, the two 
major types of investment. Before World War I, 
construction made up around three-fourths of total 
investment but the ratio declined to less than half 
in 1935-39. Part of the decline is, of course, ex- 
plained by the fact that the depression left us with 
ample plant capacity but provided an incentive to 
buy more efficient machines to cut costs. Neverthe- 
less, there is a well-defined trend towards allocating 
an increasing proportion of investment to equipment 
rather than to plant construction. 

A little less than two-thirds of total investment 
goes into industrial plants and equip- 
ment. Housing and other consumer con- 
struction (hospitals, schools, churches) 
averaged 27% of total investment dur- 


CAPITAL ing the interwar period. Housing fell 
from a peak of $6 billion in 1926 to $4.7 
INVESTMENT... billion in 1929 and $600 million in 


1933; and it had recovered only half 
the 1926 volume by 1940. 

While other types of investment fol- 
low the ups and downs in general busi- 








ness, investment in housing construction follows a 
cycle of its own. This housing cycle is determined by 
factors such as the vacancy rate, the level of rents, and 
that of construction costs, which may not follow the 
trend of general business. When a drop in general busi- 
ness activity takes place during a declining phase of 
the housing cycle, as it did in 1929, the result is a deep 
and prolonged depression. 

Government investment, of which the largest com- 
penent is highways, has been much more stable than 
other types but it doesn’t swing enough weight to 
stabilize total investment. 

Because of the wide fluctuations in capital invest- 
ment, it’s much more difficult to estimate future 
capital expenditures than future consumer pur- 
chases. In order to make a relatively stable forecast, 
the 20th Century Fund bases its estimates on the 
long term trend since 1879, which shows a slight 
decline in the share of total output going to capital 
investment. Thus, investment under conditions of 
stable prosperity in the 1950 decade is estimated at 
16% of total output as compared with a ratio of 
more than 18% in the late 1920’s. On this basis, 
estimated capital expenditures work out to $28 bil- 
lion for 1950 and $33 billion in 1960. Our ability 
to maintain high employment and rising living stand- 
ards will depend in large measure on our ability to 
invest that much profitably in new machinery and 


buildings. 
CAPITAL NEEDS 


Analysis of our capital needs lends little support 
to the idea prevalent during the 1930’s that we had 
reached economic maturity so that there was no way 
to invest as much as we had in earlier decades. No 
one has ever made an estimate of how much it would 
cost to modernize our industrial plant, which is valued 
at around $200 billion at prewar prices. If as much as 
a third of it needs to be replaced or rehabilitated, 
around $100 billion (current prices) of additional in- 
vestment will be required. 

In addition, huge amounts of money need to be in- 
vested in housing and public works to raise the serv- 





WHERE INVESTMENT DOLLARS GO 


(Figures in Billions of Dollars) 





{Annual Averages) 














1920- 1925- 1930- 1935- 1940- (1944 Prices) 

1924 1929 1934 1939 1944 1950 1960 
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ices provided merely to adequate levels. The 20th 
Century Fund estimates that the cost of a 15 year 
program to modernize our city streets and rural 
highways would run to $40 billion. To bring the 
nation’s housing up to minimum standards of health 
and decency by 1960 would cost $115 billion. To 
conserve our natural resources and develop our wa- 
ter power would cost $27 billion over a 15 year 
period. 

There seems to be little question that needs exist 
for all the capital investment we can make for a long 
time to come. The behavior of investment in the past 
strongly suggests that the problem is not one of lack 
of needs but one of finding ways to add to our capital 
in an orderly fashion. Capital investment has followed 
the boom and bust route in the past; what is wanted 
isa high but steady rate of investment. 


WARTIME INVESTMENT DEFICIT 


Demand for capital goods is stronger right now 
than ever before, largely because of the backed-up 
needs arising out of the war. Here is how wartime 
expenditures for capital goods which can be used in 
peacetime production compared with expenditures 
in the last 5 years of both the 1920’s and 1930's: 
‘Figures in billions of dollars) 


1925-1929 1935-1939* 1940-1944 


Total Capital investment $86 $65 $49 
Industrial 51 43 32 
Manufacturing 12 10 14 
Metals, chemicals, machinery, 
petroleum 6 6 11 
All Other 6 4 3 
Commercial 10 5 3 
Railroads 5 3 3 
Electric power 5 3 3 
Consumer Construction 28 14 12 
Public Works 7 8 5 


*Adjusted to Wartime Prices 


Wartime restrictions held investment in all civilian 
lines far below what would be spent in prosperous 
peacetime years. Thus, there was a backlog of invest- 
ment needs at the end of the war which ran to more 
than $30 billion, if the 1925-1929 demand can be 
taken as typical. Whatever the precise size of the back- 
log, it is clearly great enough, when added to the nor- 
mal yearly demand for new investment, to keep the 
heavy goods boom going for some time to come. The 
lest of our ability to stabilize capital investment will 
come later. 

There is also a huge foreign demand for American 
‘apital. How far we will go toward meeting this de- 
ends largely on whether international political and 
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economic conditions are stable enough to make pri- 
vate foreign investment a good risk. 

If we invest abroad in the same proportion we did 
in the late-1920’s, our foreign investments will total 
$1.6 billion during the year 1950 and $1.5 billion in 
the year 1960. This will mean a net increase in our 
foreign holdings of $15 billion during the 1950's, 
raising the total of such holdings to about $25 billion, 
as against a total of $10.6 billion in 1940. 

To make that much foreign investment pay out, an 
expanding volume of world trade would be required. 
Foreign nations would have to get enough dollars not 
only to pay for goods they bought from us but also to 
pay interest and dividends on U. S. investments. If our 
overseas investments increase to $25 billion by 1960, 
annual interest and dividends owed us will run to 
almost $134 billion. 

To pay us that much, foreign nations would have 
to sell much more in the U. S. than ever before. The 
20th Century Fund calculates that imports of $7.3 bil- 
lion in 1950 and $8.1 billion in 1960 would provide 
other countries with the dollars they need. Imports 
ran to $2.5 billion in 1940 so we would have to buy 3 
times as much abroad to keep expanding our foreign 
investments. 

With good business, U. S. demand for imported 
goods should be well above prewar. Rising living 
standards will widen the market for such consumer 
items as British tweeds and French perfumes. More- 
over, we will need to import more raw materials than 
ever before because we used up our natural resources 
at a prodigious pace during the war. 


NEW INDUSTRIES 


The new methods, materials, and products devel- 
oped during the war may well have a more profound 
and lasting effect on future capital requirements 
than the backed-up demands accumulated in war- 
time. Here are some of the wartime developments 
which may have important peacetime applications: 
new chemical processes and products including syn- 
thetic rubber, plastics, synthetic fibers and fabrics; 
new food products and new methods of food process- 
ing; new uses for glass, plywood, and the light me- 
tals; tremendous advances in aviation; and new 
applications of atomic energy and fissionable prod- 
ucts in power production and medicine. 

Large capital expenditures will be required to 
push these developments further and adapt them to 
civilian use. New businesses and perhaps entire new 
industries will grow up, adding to the demand for 
capital goods for many years. 








THE COST OF GOVERNMENT 


To the traditional certainty of death and taxes can 
be added the certainty that the cest of government 
will take a much larger share of national income 
than ever before in peacetime. After the Civil War 
and again after World War I, federal expenditures 
moved up to a level four times prewar. And it is al- 
ready clear that World Wer II is going to have about 
the same effect. 

In 1940, federal, state, and local governments 
spent $19 billion, of which a total of $2.2 billion 
went for national defense, veterans, and interest on 
the war debt. By 1950, the 20th Century Fund es- 
timates that all governmental units in the U. S. will 
be spending more than $45 billion. Federal expendi- 
tures are estimated at $27.6 billion in that year as 
against $9 billion in 1940. 

Part of the increase is explained by higher post- 
war prices. Adjusting for price changes would reduce 
the 1950 figure from $45 billion to $33.5 billion. 
This is still 80% above the 1940 level. Increased 
expenditures for public works, social insurance, and 
schools explain another small part of the rise. 

But costs arising out of the war are by far the most 
important factor. Military and veterans’ expenditures 
and interest on the war-swollen national debt will 
add up to over $17 billion in 1950. This is only 10% 
less than total government expenditures in 1940. 

The only major category of government expense 
which would be lower in 1950 is welfare. With high- 
level employment and more social insurance, relief 
and other welfare costs should run to $2.5 billion 
in 1950 as against $3 billion in 1941. 

The following paragraphs describe important 
trends in the major items of government expense. 


MILITARY 


The 20th Century Fund assumes that we will main- 
tain an armed strength of 2 million men (including 
trainees) and that it will cost $3,300 to equip and 
maintain each man, so total military expenditures will 
run to $6.6 billion. But even if we decide to maintain 

a smaller armed strength, the total 
cost might easily be at least $6.6 bil- 
lion because the present per service- 
man cost of over $6,000 a year may 
not decline. 


VETERANS 


GOVERNMENT ... 


It will cost at least $2.9 billion to 

take care of veterans in 1950 even if 

benefits are not increased. That’s 5 

times the 1941 cost. Pensions for 

World War I veterans rose steadily 

from $116 million in 1924 to over $300 million in 1945. 

That rise will continue for another 20 years. By far the 

largest expense will be for World War II pensions 

which are already costing $900 million. Disability and 

death benefits will cost about $1% billion in 1950: 

hospitalization will add another $250 million; and 
insurance $150 million. 


SOCIAL SECURITY 


Future expenditures for social security will depend 
on whether steps are taken to extend coverage and 
liberalize benefits. Over 60 million people are now 
covered so the cost is certain to increase rapidly as 
more of them begin to draw payments, With high- 


WHY THE COST OF GOVERNMENT HAS INCREASED. The 
$25.6 billion increase in cost from 1913 to 1941 was due to: 
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level employment in 1950, estimated old age and un; 
employment benefits under the present system would 


run to over $5 billion. Expansion of benefits, as recom- 
mended by the Social Security Board, would raise the 
cost to over $9 billion. 


PUBLIC WORKS 


Even an economy-minded Congress is almost cer- 


tain to go along with expenditures for highways, air- | 


ports, waterways, flood control and éonservation. Thus, 
an increase in expenditures for transportation and 
natural resources from less than $2.5 billion to over $5 
billion in 1950 seems probable. 


SCHOOLS 


Education ranks third among all government ex- 
penditures. In 1941 we spent almost $2.5 billion— 
10% of all government dollars—on schools. Teachers’ 
salaries account for almost three-quarters of the total 
cost so the trend towards higher salaries will boost 
the nation’s bill for education. 











WHERE TAX DOLLARS GO 
(Figures in Billions of Dollars) 
. (1944 Prices) 
1913 1932 1941 1950 1960 
All Government 
Expenditures ...... 2.5 12.4 23.1 45.5 50.7 
a are 0.7 4.3 12.9 27.6 28.6 
SE raiding niche at otal 0.2 1.8 3.6 7.0 9.3 
Rr ae 1.6 6.3 6.6 10.9 12.8 
DE ieee annahes 0.27 0.7 6.1 6.6 6.6 
WEEE. uc euxtxedss 0.18 0.8 0.6 2.9 3.2 
DEE: ema veerees a 0.15 1.3 1.7 7.9 8.1 
Social Insurance ..... _ 0.2 1.9 77 8.7 
Welfare & Health .... 0.31 1.5 4.1 4.0 4.1 
MINS hg iain a ie 0.65 2.5 2.7 3.7 4.3 
Public Works ........ a. a. a. 5.6 7.1 
Transportation ....... 0.40 1.9 2.0 1.8 2.7 
Natural Resources .... 0.03 0.6 1.4 1.2 1.1 
Police & Fire ........ 0.19 0.7 0.7 1.0 1.1 
RE? Gdeeuta hia ee 0.40 2.4 2.0 3.0 3.6 


a. Included in other groups. 
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NATURAL RESOURCES 


The war left the U. S. with a depleted supply of 
most natural resources, and with critical shortages 
of some of the most essential minerals. Nevertheless, 
lack of natural resources should not be a limiting 
factor on our productive capacity. With relatively 
free access to world markets, we should be able to 
get all the raw materials we need. And, even if we 
were denied access to world markets, we could use 
our low-grade reserves and develop substitutes with- 
out causing a prohibitive reduction in our living 
standards, though everyone would feel the effects in 





one way or another. 

The U. S. economy consumes about a billion and 
a half tons of raw materials each year, or about 11.5 
tons per person. Of this 3.5 tons are coal, 1.5 tons 
are petroleum, and iron and copper ore each con- 
tribute about a half a ton. In 1939 the value of un- 
refined minerals output was $4.2 billion and 2% of 
all workers were engaged in mining or lumbering. 


FUTURE REQUIREMENTS 


The level of industrial production projected by the 
20th Century Fund would raise minerals requirements 
a third above 1940 by the year 1950 and 50% above 
1940 a decade later. Here is how natural resources 
requirements in the 1950 decade would compare with 
1940 and the wartime peak: (Index numbers, 1940 
equals 100) 


Wartime 


Peak 1950 
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4.1 

4.3 
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138 
157 
130 141 
141 128 
126 93 76 
159 173 
120 94 75 
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117 
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Other 
Lumber 
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Manufactured Gas 


The capacity of our supplies of natural resources 
to support future levels of output cannot be deter- 
mined with any great accuracy. It will depend on 
the size of our reserves and on our 
ability to use supplies more econom- 
ically and develop substitutes. 

Because there is no way to meas- 
ure these factors with any degree of 
precision, all estimates of the num- 
ber of year’s supply are subject to 
wide errors. However, such estimates 
are useful in directing attention at 
those resources where every effort 
should be exerted to develop new 
oe substitutes, and more economical methods 
of use. 


BIGGEST PROBLEMS: LEAD AND ZINC 


Commercial grades of zinc, lead, and bauxite will 
be exhausted before 1960 even if the rate of use is 
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OURCES 
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cut to half the wartime rate. Supplies of petroleum 
and natural gas — which furnish 40% of our energy 
~—will last longer than 20 years but their partial de- 
pletion will raise many technical and economic prob- 
lems long before that time. Possible exhaustion of 
high-grade deposits of such minerals as iron and 
copper in the foreseeable future will stimulate de- 
velopment of processes to use low-grade deposits. 
We have been discovering more and more ways to 
stretch our supplies of natural resources, however. 
In the case of tin, the electroplating process saves 50% 


of the tin used in tinplate production. The electric 
power industry uses less than 40% as much coai per 
kwh now as in 1920. The development of new ma- 
terials and new ways of using old materials also ex- 
pands our resource capacity. 

Our bituminous coal reserves are adequate for 
over a thousand years even at the wartime rate of 
use, though production costs might rise substantially 
as inferior coal beds were used. After that, there are 
huge deposits of sub-bituminous coal and lignite 
which could carry us along for another thousand 
years. In comparison, maximum petroleum reserves 
are minute, adequate only for about 30 years con- 
sumption at the current rate. That is why the experts 
are trying to find ways to produce oil from coal 
cheaply enough to be commercially feasible. 

Even though we have been using up lumber faster 
than it grows, there is little doubt that enough will 
be available in the future to meet at least minimum 
needs. Annual timber growth runs to about 32 billion 
board feet. But we cut over 40 billion board feet a 
year before the war and lost another 6 billion through 
fire, insects, and disease. An adequate conservation 
program could increase annual growth enough to off- 


set this depletion. 
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PRODUCTION PROSPECTS: Estimated Percentage Increase 
in industrial Activity Over 1940 
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INDUSTRIAL CAPACITY 
At the end of World War II U. S. industry found 


itself with surpius capacity in some lines and serious 
deficiencies in others. There was more than enough 
aircraft, machine tool, and synthetic rubber capacity 
but not nearly enough sheet steel, copper, or electri- 
cal raachinery capacity to meet pent-up demands. 

War experience showed, however, that industrial 
capacity can be expanded enormously in a few years, 
given the need and the funds. Thus lack of industrial 
capacity should not prove a bottleneck to meeting 
the demands of consumers in the 1950 decade. 

A rough estimate places our total investment in 
industrial facilities (manufacturing, mining, trans- 
portation, and distribution) at $200 billion. Just how 
much capacity industry as a whole, or any given in- 
dustry, has is impossible to measure. 

Capacity is a most elusive concept. In a technical 
sense, the capacity of an industry is the combined 
production of all its plants working 24 hours a day, 
365 days a year, less an allowance for repairs, break- 
downs, and other technical factors. Actual capacity 
is far less, however. Some facilities are obsolete or 
high-cost. Supplies of raw materials and components 
may be insufficient to keep assembly plants running 
full-steam. Moreover, demand for many products 
isn’t great enough to support round-the-clock pro- 
duction. 


PLENTY OF CAPACITY 


During the past quarter century, however, experi- 
ence shows that we have had more than enough 
overall capacity, and more than enough capacity in 
almost every industry, to meet all demands. An ex- 
tensive study showed that even in 1929 only the steel 
and machine tool industries were definitely operat- 
ing at capacity. 

The growth of productivity as old machines are 
replaced with new and more efficient ones and as 
new techniques are developed is one of the main 
reasons why industrial capacity more than keeps 
pace with markets. The depression of the 1930's led 
to a net retirement of about 5% of total manufac- 
turing facilities but manufacturing plants in 1939 
could have turned out a quarter more than in 1929 
because productivity was a third higher. 

Whenever an industry’s output begins to approach 
technical capacity, it becomes profitable to purchase 
new and more efficient equipment to replace or sup- 
plement existing machines so that a certain amount 
of excess capacity seems to be inevitable in a free 
enterprise system. 

Estimates of the level of industrial production in 
different lines under conditions of high-level employ- 
ment during the 1950 decade are shown in the chart. 
They assume that past trends will continue so that 
they give only a rough idea of what would happen 
to output in each industry. Unpredictable shifts of 
consumer demand or new product developments 
might cause a big change in the pattern of industrial 
production. Such estimates are, nevertheless, useful 
in that they provide a clue to lines where the largest 
increases may take place. 

None of the projected increases are so large as to 
tax our ability to provide enough capacity. This is 


not to say that there will be no bottlenecks because of 


lack of capacity for certain components, for instance. 
However, we should be able to make good in short 
order any deficiencies of that sort that may develop. 
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DEMANDS VERSUS NEEDS 


Despite the substantial increase in living standards 
which would be possible with high-level production 
and employment in the 1950 decade, many U. S. 
consumers will be unable to buy enough of life’s 
necessities to maintain themselves at a health and 
decency level. Almost 30% of all families would re- 
ceive less than $1,000 a year cash income and one- 
third of this group would receive less than $500. 

The 20th Century Fund asked a series of experts 
to estimate the quantities of food, clothing, housing, 
medical care, and other things needed to provide a 
standard of living at a minimum health and decency 
level. The experts also figured out how much it would 
cost to bring everyone expected to be below that stand- 
ard in 1950 and 1960 up to the calculated level. In 
other words, the estimates show the cost of establish- 
ing a “floor” for consumption without disturbing the 
spending patterns of those who received more than 
enough income to satisfy the calculated minimum 
needs. 


ESTIMATES OF NEEDS 


Any estimate of “needs” must rest upon someone’s 
opinion as to what constitutes “health and decency” 
in this day and age. In the case of food, the nutri- 
tional requirements of a minimum health and de- 
cency standard can be determined accurately. In 
other fields, such as housing and education, even the 
experts would disagree over what constitutes a mini- 
mum standard. 

However, what is important is not the precise size 
of the estimates but their general magnitudes. The 
conclusion that we would have to spend about 50% 
more on medical care than we are likely to in 1950 
is important even if the experts’ appraisals of the defi- 
cit range from as high as 60% to as low as 40%. 

To fill total needs calculated in this manner would 
require production of $200 billion of goods and 
services in 1950 or 13% more than the $177 billion 
which would be turned out with high-level produc- 

tion and employment. In 1960, es- 
timated production would fall 
short of needs by 8%. Food ac- 
counts for the biggest share of the 


MEET deficit but needs outrun demand by 

important margins in housing, 

OST ALL medical care, education, and social 
security. 

R NEEDS To provide nutritionally ade- 


quate moderate-cost meals for 

those unable to afford them would 

add $5.5 billion to the $27.2 billion 

that would actually be spent on 
food in 1950. This assumes no change in diets of those 
with adequate incomes despite the fact that many 
people in those groups do not eat what they should. 
If we all ate what we needed, we would consume twice 
as many fresh vegetables as in 1940, half again as much 
milk, more fruits and tomatoes; and we would eat 
smaller quantities of sugar, sirups, fats, and oils. This 
better diet would cost us less than we will actually 
spend for food in 1950. 

So large a portion of our existing housing is un- 
satisfactory by any reasonable standards that it would 
take 10-15 years to provide everyone with adequate 
housing. One of the reasons why we don’t have ade- 
quate housing is that many consumers cannot afford 
to pay enough rent to finance it. Estimated expendi- 
tures in 1950 for rent (including the estimated rental 


value of owner-occupied homes) would run to $14 
billion as against an estimated need of $16.4 billion. 
Vast advances in medicine have gone far toward 
eliminating many diseases and have brought about a 
steady improvement in the standard of health. How- 
ever, large numbers of people in the lower income 
groups cannot afford adequate medical care. More- 
over, to supply good medical care for everyone under 
the traditional fee-for-service basis would cost several 
times more than consumers have ever spent for medical 
services even in prosperous years. Development of an 
effective form of group medicine, however, would 
make it possible to provide adequate care at a great 
— over present costs, according to the 20th Century 
und, 


HOW CONSUMPTION WOULD COMPARE WITH TOTAL NEEDS 


(Figures in billions of dollars) 
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THE U.S. ECONOMY FACES A CHALLENGE 


PRODUCTION HAS GROWN FASTER THAN POPULATION 
GIVING PROMISE OF RISING LIVING STANDARDS 
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The major conclusion of the 20th Century Fund’s 
survey of America’s needs and resources is that we 
nave reached a point where we can provide everyone 
with a decent living and most people with a living 
which, by any standards other than our own, is posi- 
tively luxurious. With high-level employment, it would 
take only a 13% increase in total output in 1950, and 
an 8% increase in 1960, to lift everyone to a minimum 
health and decency standard of living. 

We have more than enough industrial and agri- 
cultural capacity to support that much of an in- 
crease in total production. Lack of natural resources 
should not be a bottleneck, for with world trade on 


any sort of a reasonable basis we will be able to get 


all the raw materials we need. 

The only limiting factor is the capacity of our labor 
force to produce. The 20th Century Fund assumes that 
productivity will advance at the average rate actually 
achieved during the past 9 decades (18%). But there 
is no technical reason why we cannot achieve an in- 
crease of more than 30%. That would make possible 
enough production to meet our minimum needs, 

The U.S. economy has exhibited two dominant 
characteristics in the past century. Our productive 
capacity has expanded at a rate never approached 
elsewhere. But our economy has also been highly un- 
stable. Our problem is to make the most of our un- 
paralleled technological and productive know-how 
while minimizing the swings of the business cycle. 

If we can meet that challenge, we can eliminate the 
specter of want and move on toward constantly rising 
living, standards for everyone. Never before in history 
has a nation been so close to abolishing poverty and 
meeting the material demands of its citizens. 

This is not to say that solving the problem of main- 
taining stable and expanding production would solve 
all our economic, social, and political problems. Nor 
is it to say that a solution of the problem of keeping 
our economic machine running on an even keel is at 
hand. 

In the first place, the U. S. would not be a utopia 
even if we achieved the kind of high employment and 
production the 20th Century Fund is talking about. 
Many perplexing problems of how to best distribute 
our production would remain. Then there are a host 
of social and political problems which would still tax 
our efforts and ingenuity. Finally, there is the all- 
important question of how to maintain world peace. 

Most people would agree that the problem of 
maintaining high employment and rising living stand- 
ards is still far from solution. Our ability to mobilize 
and direct our economic resources so as to keep our 
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economy running on an even keel has lagged behind 
our ability to solve technical production problems. 
Each businessman, each worker, and each consumer 
must somehow learn to act differently in many ways 
than he has in the past if we are to solve our number 
one economic problem. 

Just what changes in our economic life will be 
necessary no one knows. On our ability to find out 
these things and put them into practice in the next 
few years depends our success in meeting the chal- 
lenge which the 20th Century Fund’s study under- 
lines. That challenge is that we have within our 
grasp the ability to eliminate actual want from the 
U. S. and to provide more and more things for better 
living for everyone. 


Reprints of this report are available at a charge of 25¢ each to cover the cost of handling and mailing. Address 
orders to Department of Economics, McGraw-Hill Publishing Co., Inc., 330 West 42nd Street, New York 18, N. Y. 
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Egg Counter 


AMONG QUEEREST APPLICATIONS. of 
counting devices is the one John 
Chaplin, president of Veeder Root, 
told us about. At the request of a 
Texas poultryman, V-R developed 
an egg counter to be affixed to the 
hen. Twin fingers, when touched by 
the egg, tripped the counter. Doesn’t 
work out better than trap-nesting, 
however, because a big egg may be 
“almost laid” several times before it 
is—so the counter over-registers. 


Grandma's Grinder 


DESIGN MODERNIZATION programs on 
the traditional food chopper or meat 
grinder at Landers, Frary & Clark 
have been failing consistently since 
1890. America’s housewives have in- 
sisted on a grinder just like grand- 
ma’s—for the last half-century. 


Two-wheeler 


NINETY SCREW MACHINES at Mueller 
Brass Co., Port Huron, Mich., have 
recently been arranged as spokes of 
four half-wheels, paired so centers 
flank a stock-delivery aisle running 
the length of the building. Stock 
feeds point inward and are so close 
a man cannot pass between, but 
there is plenty of clearance for op- 
erators near the perimeters. Stock 
is fed at the “hub,” work and chips 
removed at the “rim.” 


Above Center Again 


OLD SHOP MEN KNOW that setting a 
lathe tool just a wee bit above cen- 
ter will often stop chatter. Cross 
Company has just applied the old 
principle again—this time on a 
special lathe for carbide-plunge 
turning six fillets on a 1500-lb. rail- 
way car axle at once. Original runs 
developed considerable chatter. Tools 
were raised and clearances cut to the 
minimum. Result: mirror finish. 
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Familiarity Helps 

MEN WHO DEAL with electricity con- 
stantly think of electrical solutions 
for daily problems; men who deal 
with air think of pneumatic ones. So 
it is only a little surprising to hear 
of a vacuum-cleaner manufacturer 
who uses his own product to hold 
non-magnetic material on a milling- 
machine table. The job is sheet 
plastic, to be machined in a few 
spots. The sheet is placed in a 
planed recess in the face of a block 
roughly like a magnetic-chuck base. 
A number of 3/32-in. holes are 
drilled through from the recess into 
a cavity below. From the cavity leads 
the intake hose of a vacuum cleaner. 
Presto! Shoulders on the recess pre- 
vent side movement, suction prevents 
lifting and end movement. 


Forget Bonding 


STaR Mower Co., Inc., has a lawn- 
mower made of magnesium alloys, 
including multiple magnesium rolls 
to replace the traditional maple rol- 
ler. Light Metals, Inc., faced a real 
problem in sand-casting these hol- 
low rollers—for they were to have 
only a pencil-size core print at each 
end. The answer proved to be un- 
bonded cores that disintegrate by 
the time the casting is cold. Cores 
can thus be shaken out easily 
through the end holes. 


Time Is Critical 


PEOPLE SELDOM REALIZE how long it 
takes and how much it costs to de- 
velop new products. For one larger 
model of a radial aircraft engine it 
took $25 million plus 25,000 hr. of 
running time—a 6-year program. For 
another, pushed day and night dur- 
ing the war, the times are: design 
to test run—4% mo.; 50-hr. model 
test—3% mo.; tooling and production 
prototype—8 mo.; total—l6 mo. 
That’s one reason why we'd better 
be developing weapons now. 








Safety-pin King 

BENNETT BRONSON, vice-president 
and general manager of the Oakville 
Division, Scovill Mfg. Co., is called 
the “Safety-pin King” with real 
reason. Oakville turns out ten mil- 
lion safety pins a day—plus 45 mil- 
lion straight pins and two million 
overall buttons. There’s also ‘the 
little item of 25 million vanity boxes 
and 25 to 30 million lipstick contain- 
ers a year. 


Assembly Fumble 


FUMBLING isn’t only a_ football 
trouble. It costs time and money in 
assembly too. One Detroit axle plant, 
for example, assembles three differ- 
ent axles on one line. Each has a dif- 
ferent-size locking pin. Assemblers 
had to stop and think—then select 
the right pin. When Engineering 
changed designs so the same pin was 
used on all three, many mistakes and 
reworks were avoided. But the elim- 
ination of the fumbling for size saved 
half a cent an axle—a tidy $5000 a 
year. 

General Motors had a similar ex- 
perience with a gasket that had two 
bolt holes with different spacing. The 
gasket could be set four different 
ways, but only one was correct. An 
alert liaison man got Engineering to 
work. They found the gasket would 
stay in place without the boltholes, 
hence could be symmetrical. Result: 
tripled production and 40% saving 
in material. 


Super-templet Salvage 


MANY DIE SHOPS now make wood 
forms faced with Woods metal as 
“super-templets” for checking dies 
being hand-finished. One shop has 
built a gas oven of scrap to melt out 
the Woods metal for reuse after a 
templet is finished. Savings are run- 
ning $5000 a month from this item 
alone. 
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A CARBIDE MILLING 
CUTTER, having solid 
pieces of carbide 
wedged mechanically 
in slots in the cutter 
body, successfully slot- 
ted the wing hinge, an 
SAE 4340 forging, in 
one pass at 500-fpm. 
cutting speed, 13-ipm. 
feed and 75 pieces be- 
tween grinds 


How to Speedy 
MACHINE TOOLS FOR CARBIDES. 


By H. A. FROMMELT, CONSULTING ENGINEER 
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Cutting speeds with carbides depend primarily on 
physical characteristics of the work. Milling the pan 
rail of this cylinder block can be done at only 15 
cu. in. per min. because of vibration in thin sections 





PERHAPS this is not yet the carbide 
age; perhaps we are only witnessing its 
dawning. But the part sintered tools 
played during World War II was too 
significant to dismiss them in this post- 
war period. They are here to stay be- 
cause, with the return of competition, 
we will be forced to convert our metal- 
removal techniques to brackets of high- 
er man-hour productivity. 

Tungsten carbide has been available 
since 1928. It was not until 1939, how- 
ever, that tungsten titanium carbide, 
suitable for the tougher steels and steel 
alloys, even in the hardened state, was 
applied in single-point tools. 

Milling 175,000-psi. steel with the 
newer carbides awaited a properly de- 
veloped technique to lick such jobs as 
slotting the P 38 wing hinge, one of the 
war’s early bottlenecks—a tough SAE 
4340 forging, the machinability of which 
decreased as its tensile strength in- 
creased. 

High-speed-steel slotting cutters and 
high-speed-steel technique, the best 
available at the time, were producing 
scarcely one hinge each hour. Cutters 
with bruised and battered cutting edges 
were removed after fewer than ten 
slots, with resulting downtime on ma- 
chines shrinking rather than expand- 
ing one of the worst of the wartime 
bottlenecks. 

A recent development in the use 
and application of solid pieces of car- 
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bide, wedged mechanically in slots 
in the cutter body, raised the cutting 
speed from 30 to 500 sfpm., the feed 
from % to 13 ipm. and cutter life 
from 10 to 75 slots between grinds. 

Slots in the hinges were milled 
in one pass in the heat-treated state. 
High-speed steel required two pass- 
es, one in the soft or untreated con- 
dition, the final or finishing cut 
taken in the hardened or heat- 
treated state (Brinell 420, or 42 
Rockwell C). 

Finish of the carbide-milled slot 
ran as low as 6 to 8 microinches, and 
the slots held for parallelism to the 
0.001-in. tolerance throughout the 
10%-in. length. The older technique 
resulted in bell-mouthed slots, the 
end opening up because of distortion 
from the heat generated by the slow- 
revolving 8-in. diam, steel cutters. 

This was the first application of a 
solid blade of carbide mechanically 
held. There followed intensive de- 
velopment of the same principle of 
design to the face mill and its close 
relative, the half-side mill. Out of 
these efforts evolved a cutter through 
which 100 hp. has been poured to 
determine both the correctness of 
body design and the durability of 
mechanically held, unbrazed, solid 
carbide blades. Cutters of varying 
design and makes, using both brazed 
tips and solid blades, are now avail- 
able for removal of metal at rates 
from two to ten times faster than 
ever before. The carbide, the cut- 
ter and the technique for their ef- 
ficient use are here. 

Likewise available are machines 


with 50-hp. spindle drives that give 


Introduction and increasing use 
of carbides present new prob- 
lems to management, respon- 
sible for capita! investment and 
adequate returns on the equip- 


ment and productivity on jobs 


these new methods scope and free- 
dom. For instance, a vertical milling 
machine with a top feed rate of 90 
rpm. can remove as much as 200 cu. 
in. of steel (SAE 1020) per minute. 
At an overload of 100%, its 50-hp. 
spindle motor is then pouring 100 
hp. through the carbide cutter. 

The efficiency of removing metal 
with carbide has increased to a point 
where steel (SAE 1020 at 170 Bri- 
nell) can be milled at the rate of 
1 cu. in. per min. with slightly less 
than '% hp. at the spindle. With high- 
speed steel and the old technique, 
this power is never less than 1 hp., 
often as high as 1.5 for the material. 


New Design Reduces Power 


This same milling machine, spe- 
cially designed and engineered for 
carbide milling, recently moved 300 
cu. in. of normal cast iron (35,000 
to 45,000 psi.) with 100-hp. input to 
the spindle. The 1/3 hp. per cu. in. 
per min. for this operation repre- 
sents a reduction of 1 to 1% hp. 
demanded by the older technique. 

Thus, the application of carbide to 
the removal of metal by the latest 
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Cylinder-block faces, being rigid, can be milled at 65 to 70 cu. in. per min. The face 


carbide technique brings us face to 
face with two startling facts that 
completely revolutionize manage- 
ment’s approach to the critical and 
important problem of machine-tool 
purchase: There is no longer any 
known limit to the endurance of sin- 
tered cutting materials, and the 
amount of metal that can be moved 
with each available horsepower has 
been suddenly doubled. 

Cutter life—the cubic inches re- 
moved between cutter changes or 
the number of pieces milled between 
grinds, however “life” is measured— 
is not only satisfactory but good 
when 100 hp. is being poured through 
a carbide face mill. Powers above 
50 per spindle are not even designed 
for machining of iron and steel. 

Multiple-spindle machines, with 
each of four spindles powered by a 
50-hp. motor, are -now being built 
and will go into operation within the 
next few months. It will then be 
possible to apply 200 hp. for the re- 
moval of metal from one component, 
such as large turbine casings, but 
no one cutter has as yet been in- 
stalled on anything larger than a 
50-hp. spindle. 

Even with these overloaded 100%, 
the limit of endurance of the cut- 
ting material has not been reached. 
Moreover, it is»doubtful whether 
more power is practical and, except 
in unusual applications, will prob- 
ably never be made. At any rate, 
for all practical purposes, cutting 
materials no longer present limita- 
tions to metal removal. 

Add to this the doubling and 
trebling of the amount of material 





mill has unbrazed, solid carbide blades held mechanically in slots in the cutter body 


American Machinist - May 8, 1947 


135 








MACHINE TOOLS FOR CARBIDES (continued) 


that can be removed with each avail- 
able horsepower and the implica- 
tions of this current revolution in 
metal cutting begin to dawn. 

Doubling the K factor (the horse- 
power required to remove 1 cu. in. 
per min.) simply by the application 
of carbide on a machine in reason- 
able condition is the same as dou- 
bling the equipment using the old 
technique. It means that feed rate 
can be doubled with no increase in 
hp. input to spindle or cutter. 

A machine-tool bed, for example, 
was milled at a table feed of 23 
ipm. with no increase in power over 
that required by previous methods 
at 10 ipm. The cutting cycle was 
more than halved, and while this 
did not necessarily mean doubling 
the number of bases milled, as the 
handling time remained the same, 
still the over-all time was drastical- 
ly reduced. With more ingenuity 
in fixturizing and handling, the ca- 
pacity of the machine could have 
been increased nearly 100%. 


Specification Approach 


All this means that management 
must make an entirely different ap- 
proach to the problem of machine- 
tool specifications and purchase. 

Until now it was concerned large- 
ly with the physical capacity of the 
tool or its ability to accommodate 
the components scheduled for pro- 
duction. The rate at which high- 
speed steel could remove metal was 
so low that the horsepower was sel- 
dom a prime consideration other 
than to bring it into reasonable re- 
lationship to equipment size. 

But the current revolution re- 
moves all restrictions, except one, 
and makes the specification of the 
physical size of the machine tool in- 
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cidental and of secondary impor- 
tance. This one restriction is the 
workpiece itself. 

How fast can metal be removed 
from the component without undue 
vibration and distortion, and re- 
sult in suitable finishes and accept- 
able tolerances? Only judgment 
based on experience can give a rea- 
sonably satisfactory answer. 

Milling the pan rail of an auto- 
motive cylinder block, for instance, 
permits not much more than a 15 
cu. in. per min. rate of removal. 
Vibrations set up in the relatively 
thin sections at higher rates will re- 
duce the cutter life to an uneconomi- 
cal level or result in an unacceptable 
finish. But milling of a cylinder- 
block face can be performed at as 
high as 65 to 70 cu. in. per min. 

An interesting consideration, aris- 
ing from an entirely different re- 
quirement of the component, its use 
and application, is presented in the 
milling of cylinder heads. Break- 
down of the edges around the com- 
bustion chamber is not permissible. 

It is doubtful that heads could be 
milled at feeds greater than 50 ipm., 
which is equivalent to approxi- 
mately 50 cu. in. per min., because 
of the limitation imposed by this 
specification. Breakdown of the leav- 
ing edge can be controlled some- 
what by variations in the corner, 
or nose, angle of the cutter. 

The rate of removing metal from 
a component or workpiece is lim- 
ited principally by its physical de- 
sign, construction and dimensions. 
In other words, thin walls and nar- 
row sections without ribs or but- 
tresses definitely restrict the feed 
rate and the number of cubic inches 
per minute that can be machined 
without vibration and distortion. 


Solid, extremely rigid 
work, such as the pole 
pieces shown here, 
can be face-milled at 
100 cu. in. per min. for 
steel and 150 for cast 
iron with a 50-hp. 
spindle drive 


Even if the tolerance and finish 
specifications do not set a limit, 
shortening cutter life to an uneco- 
nomical level limits metal-removal 
rates. If cutter life is so reduced 
that cutters are necessarily replaced 
frequently, the increased downtime 
of the machine outweighs any pos- 
sible advantages in reduced cutting 
cycle. But when the piece to be 
machined is sturdy, rates can be in- 
creased to 100 cu. in. per min. for 
steel and 150 for cast iron without 
overloading a 50-hp. spindle. 


Metal-removal Rates 


Management, responsible for not 
only capital investment in equipment 
but also adequate returns from such 
equipment, should first evaluate 
scheduled production jobs as to the 
permissible metal-removal rates, 
based solely on a study of compo- 
nents, their physical shape and de- 
sign, and limitations imposed by 
tolerances and finishes. On one end 
of the scale are jobs permitting not 
more than 10 to 25 cu. in. per min.; 
on the other, 150 and higher. 

From such evaluation, it is rec- 
ommended that machines be speci- 
fied as capable of removing metal 
at a specific number of cubic inches 
per minute and be of such size as 
to accommodate the workpiece phys- 
ically. The machine-tool builder 
then has all information necessary 
for an intelligent proposal, selection 
from existing equipment or design 
of special tools. 

Unless this approach to the impor- 
tant problem of machine-tool selec- 
tion is made, the user will be re- 
stricting his productive capacity by 
old and inadequate methods and 
techniques. He will be machining 
on equipment unsuited for carbides 
and at rates one third, or even less, 
of those possible, even though he 
may apply and use carbide tools and 
cutters. 

As already stated, only judgment 
based on experience can be used as 
a guide in evaluating scheduled pro- 
duction jobs as to the rate at which 
metal can be removed. Sufficient 
experience is available, and data 
can be obtained to assist in an in- 
telligent and helpful evaluation. 

An understanding of the nature 
of the new technique is also essential 
to a sound appraisal of jobs for tool 
specifications. It is necessary to 
know how finishes are obtained with 
carbide, their comparative quality 
and the effect of distortion when us- 
ing carbide, especially milling cut- 
ters. 

The surface condition resulting 
from a milling operation using a 
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These weldments, each weighing 26 tons, can be machined at a rate limited only 


by horsepower available. 


In boring them, however, the 30 hp. of the horizontal 


spindle drive could not be fully applied because of finish and tolerance, par- 
ticularly in matching of cuts so matching lines were not detectible by profilometer 


carbide face mill, for example, is 
superior to that from any other cut- 
ting material. This is to be expected 
as carbides are 25% harder than the 
older materials. 

High-speed steel, as used in tools, 
has a hardness of 64 Rockwell C, 
compared to a hardness of 90 to 94 
Rockwell A or approximately 75 
Rockwell C for carbides. The harder 
the cutting material, the longer it 
retains its keenness and the cleaner 
and sharper will be its action. Re- 
sulting surfaces are superior. 

The technique developed for use 
with solid carbide blades, wedged 
in the cutter body, involves a high 
blade on the face to act as a fly 
cutter. When properly ground, it 
will take a cut a few thousandths 
deep to clean up feed marks. 

It is not at all unusual, with good 
machine-tool equipment and a rea- 
sonably solid workpiece free from 
unusual vibrations, to obtain a fin- 
ish with this technique far better 
than can be obtained by a so-called 
commercial grind. It is fairly simple 
to get a surface condition that meas- 
ures as low as 20 microinches in one 
pass, regardless of cut depth or feed. 

It is no longer necessary to reduce 
the chip load and, therefore, the feed 
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rate for good finish, or according to 
the old specification sheet: “For the 
finish cut.” Roughing and finishing 
cuts are no longer specified with 
carbide, as a far superior finish re- 
sults from one pass, taken at re- 
quired depth and at the highest feed 
possible with available power. 

Still more important is the strange 
phenomenon in carbide milling of 
the heat of work appearing largely 
in the chip and only in very small 
part in the workpiece. Distortion 
with carbide is thus reduced, if not 
entirely eliminated. This is illus- 
trated by the wing-hinge job already 
described. With carbide slotting cut- 
ters, “bell-mouthing” of the slot was 
eliminated. Distortion, therefore, if 
it is inherent in a carbide-milling 
job, will result from thinness of sec- 
tions but not from heat of work. 

Once production jobs are evalu- 
ated, the machine-tool builder need 
only know the rate at which the 
client can move metal of specific 
kind and nature. Within practical 
limits he can then build a tool with 
sufficient power to move metal at 
any rate that is in line with good 
production procedure and handling 
technique and is specified by the pur- 
chaser in cubic inches per minute. 


If equipment is purchased on this 
basis, not on a physical size capable 
of accommodating the range of 
scheduled production job, then pro- 
ductivity will be increased. If not, 
industries will be harassed by rising 
costs on one hand and demands for 
lower prices on the other. 





The second part of this series 
will be published in an early issue. 


Solvents Merit Caution 


Improper use of industrial solvents 
is the third largest cause of occu- 
pational dermatitis, accounting for 
7.8% of cases. Each year 1,560 cases 
cost $312,000 in lost wages and medi- 
cal expense. 

Workers who fail to wear gloves 
when using solvent-laden rags to 
remove grease from bearings or 
when wiping up spills are courting 
dermatitis. Also bad is use of solvent 
to wash paint and grease from the 
skin. Management can insist on pre- 
ventive measures. Hypersensitive 
workers should be assigned to work 
that does not involve solvents. All 
workers should be instructed to 
avoid skin contact with these liquids. 
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Who Saves the Safety Man? 


BY JOHN HOMEWOOD ONTARIO, CALIF. 


A former safety - committee 
member gives two reasons for 
foreswearing the job. They're 
humorous—to look back upon 


HOW many people realize the many 
dangers a safety-committee member 
faces? He cheerfully looks out for 
others, but what guardian angel 
looks after him? 

Over a quarter of a century ago, 
I was serving on a committee in one 
of our local plants. We met periodi- 
cally in a small office in one of the 
main buildings. Above it was stor- 
age space for this and that, often 
visited by individuals who were 
hunting for something or other. Ceil- 
ing joists were not covered with 
planking as the attic had not been 
considered usable when put up. 

Committee members were seated 
around the conference table one day, 
discussing potential dangers through- 
out the plant when above our heads 
came a disheartening crash, followed 
by a deluge of plaster and sections 
of splintered lath. After the first 
shock, the plaster-bespattered quar- 
tet looked aloft. There, right above 
our heads, was a muscular leg 
trapped in the clutches of several 
bent laths. One of our members 
quickly placed his chair on the 
messy tabletop and released the un- 
fortunate prisoner. Needless to say, 
we suffered from shock and a slight 
touch of pulmonary congestion! 


Human Plug 


Some time later, it was found that 
the 150,000-gal. underground storage 
tank wasn’t giving out as much crude 
oil as it had been receiving. It was 
decided that a leak was a dangerous 
thing in more ways than one, so the 
safety committee went into a hud- 
dle. When the boiler had exhausted 
the concrete tank, about eight vac- 
uum cleaners were put in operation 
to exhaust the dangerous fumes so 
one of the men could enter without 
endangering his life. It was a clear 
case of “let George do it”, every 
member expected the other fellow 
to enter the hole. “George” volun- 
teered, providing I'd go down with 
him. If the engineering department 
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had had the selecting of the person 
to enter the small round hole, they 
wouldn’t have selected George. , 

George was decidedly on the ro- 
tund side, which permitted him to 
shift a portion of his midsection so 
that he could get in with ease. In 
contrast to George, I was decidedly 
skinny and could have been thrown 
through the manhole, doubled up, 
without danger of touching the sides. 

Immediately we entered the tank, 
the exhaust-hoses were again low- 
ered into the hole as we couldn’t 
take any chances—we were well 
aware of the danger as only a short 
while before we had read of several 
workmen who were asphyxiated on 
a similar mission. George and I lost 
no time in locating the source of the 
leakage and made a dash for fresh 
alr. 

I let George go up first but, ye 
Gods! He stuck fast—and it was too 
late to correct the mistake. If I had 
been on the job mentally, I could 
have gone first and have been safe, 
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while my fat friend would have at 
least been able to breathe until a 
crane could have hauled him out. 

On account of the nature of his 
attire my pal suffered a sort of free- 
wheeling effect as the boys were at- 
tempting to pull him through. His 
rolls of fat overlapped his wide belt 
and caused him to lock. The men up 
above tugged away on George’s up- 
per end while I shoved my darndest 
on the other. My predicament was 
obvious. The more I pushed the more 
I puffed; the more I puffed the more 
frantic I became. My source of air 
was shut off completely and there I 
was in that hole. 

I determined on one more desper- 
ate effort before pulling his pants 
off. Like a cofk from a champagne 
bottle, the abused George finally 
popped through hole to freedom. 

I’ve been in many a hole in my life 
but that one capped the climax. I 
vowed never to get in a hole again— 
I hope I keep my word, and stay off 
safety committees! 








“If you’re so confident of this new design of 
yours, why’ve you got your fingers crossed?” 


American Machinist - May 8, 1947 





. 











interview famous 
men in industry. We try it here— 


Many magazines 


the little man 
absentee maker 
phantom pen— 
any form” 


being notes on 

who wasn’t there, 
of the pall-point 
that “fills blanks in 


NONCE upon a time, there dwelt 
Invisible, a deserted village just out 
of Sight, the Barren Zero O. Mc- 
Naught, who had risen from in- 
spectre of missing assets to a fine 
apparition as absentee owner of the 
M. T. Space Corpse, which did a 
nebulous business in preparing 
blanks for Government forms. 

The Barren was a shade better 
than most ‘of his dissociates (who 
referred to him in his absence as 
“King Minus” because everything 
he touched turned to mold). His 
mental vacuity resulted from close 
study of the tombs in the Incarnate 
Library and careful reading between 
the lines of the Unwritten Law. His 
technical background included a 
Bachelor of Seance from the state 
Abnormal School; his practical train- 
ing an apprenticeship which includ- 
ed tacking tails on hobby horses, 
shaving warts off pickles and build- 
ing dynamos for lightning bugs, 
and journeyman work as guano re- 
mover from cuckoo clocks and line- 
man on a wireless telegraph line. 

Like all successful shades, the 
Barren believed, “Nothing ventured; 
nothing gained.” As company prof- 
its approached the vanishing point, 
he undertook manufacture of the 
“Supernatural” pall-pointed phan- 














, 


Barren Z. O. McNaught with his phony, 
Shadow, out of Focus, by Indistinct 
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Nothing Doing in Metalworking 


BY A. GHOST WRITER 
WITH ILLUSTRATIONS BY THE AUTHOR 


tom pen to fill in the line of blanks 
which were his company’s pioneer 
product—a decision which extin- 
guished him from ordinary mortals; 
in fact, assured his inclusion among 
the Men of Extinction publicized by 
a familiar wry. Space buyers favored 
his pen because one filling of in- 
visible ink permitted them infinite 
ciphers and indecipherable signatures 
on rubber checks bouncing from the 
local blanks; ghost writers because it 
was used by a modern Spookspere to 
pen the immortal voids of “Much 
Ado About Nothing.” 

The Barren thereupon left his for- 
mer haunts to take a palatial haunted 
house on an empty lot in Spookeigh 
Manor. With him lived his wife, 
the hereditary Barrenness of Invi- 
sible (it was never soundly estab- 
lished whether she was impregnable 
or just inconceivable); his sister, 
Miss Taken Identity (whose main 
disinterest was regaining her lost 
youth through a weakly permanent 
fade and daily effacial); and his son, 
the Missing Link of Impossible. The 
little banshee was of course spoiled 
by his transparents, as all children 
are, although his mother saw through 
him without trouble. She had dipped 
him as a boy in the River Stynx 
until he was intolerable, and simply 
ghosted along on her refutation. 

The Barren’s grave face was 
wraithed by the ghost of a smile 
whenever he unearthed a brother 
spirit who appreciated blank verse. 
He was forever omitting such cryptic 
lines as these: “I ain’t got no body— 
and no body cares for me.” 

Ephemerally, the Barren devel- 
oped quite a refutation as a horse- 
man, headless of his neck in the an- 
nual haunts, which he accompanied 
with “Empty Saddles” played on the 
Lost aChordion. He kept two fine 
horses: his nightmare, Eclipse, and 
the famous phony, Shadow, out of 
Focus by Indistinct; as well as a 
quite remarkable cow, Vacuum, 
which gave evaporated milk and 
butter substitute. 

Each morning, the Barren arose 
at the ghostly call of the will-o’- 
the-wisp and dissolved into his 
bath, where he always whistled “In 
the Shade of the Old Apple Tree.” 
After he had made himself scarce, 


he did his exorcisms before the open 
windowless, harking meantime to the 
cheerful twirping of the scarecrows 
and the silent tinkling of the dumb- 
bells in the town hall. Then he spir- 
ited himself downstairs for his usual 
hearty breakfast—a heaping dish of 
his favorite ethereal, Ghost Toasties, 
covered with vanishing cream and 
liberally sprinkled with evanescent, 
followed by diced doughnut holes 
and a cup of Ghostum. 

One morning, whistling the haunt- 
ing tune, “Double or Nothing,” the 
Barren strolled from his house 
through the myth to his mirage, 
where he kept his car, a Phantom 
Six. He intended to drive to In- 
visible if the new coat of spar van- 
ish on the Phantom’s falsehood had 
dried. As he opened the mirage 
door, he noticed the engine was 
mything—#in fact, the whole car 
wasn’t in its accustomed apparition. 
Either he had carelessly spilled some 
of the vanish on it, or he’d forgotten 
to lock the mirage. In any case, the 
car had faded without a void. 

After a long wake, he caught the 
Inferno bus, which ghosted all the 
way down the hell to his shadow 
plant. He found it submerged by 
hidden taxes as a part of the dam 
Sight power development. But the 
Barren, undismayed by casketrophe, 
showed his spook of genius by de- 
veloping the epitaph for his phantom 
pen, “It writes under water.” This 
won a wraith from the Flying Dutch- 
man and a memorial service from 
the Sargasso chapter of the Asleep 
in the Deep Sailors Entombment 
Assassination, as well as a director- 
ship in a national blank, which a few 
years earlier had called his moan. 





Night view of Spookeigh Manor, In- 
visible, just out of Sight 
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Hydraulic pump, valves and piping 
take up little space. behind the 
machine column. Table reversing 
shafting and bellcranks are bracket- 
ed to the machine column and chain- 
sprocket speed-adjusting mechanism 
is fastened to a nearby supporting 
column with the electrical -equipment 











Combination work bench and boring-bar 
rack effectively utilizes the space required 
for the 202-in. long hydraulic cylinder. 
Only non-hydraulic action is the rail up- 
and-down feed, accomplished by the 
motor and speed reducer atop the column 
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Hydraulics Modernizes An Old Planer 


BY L. C. BEATTY, PRESIDENT, BEATTY MACHINE & MANUFACTURING CO. 


NCREASED cutting speeds made 
possible by hydraulics are not 
feasible with all old planers, but 

any planer can be converted to fluid 
drive with a definite improvement 
in its production rate and its flexi- 
bility. The cost of the hydraulic 
equipment and the type and condi- 
tion of the old machine will be the 
chief determining factors when such 
a conversion is contemplated. 

Our machine is a 48 x 48-in. x 16 
ft. openside Cleveland planer. Now, 
with a 15-hp. constant-speed motor, 
it can cut at any speed up to 50 
fpm. and return up to 100 fpm., and 
exert a maximum cutting force of 
about 3000 Ib. at slow speed. 

An Oilgear type DR-2011 pump 
with two adjustable-volume settings 
delivering a maximum of 8000 cu. 
in. per min. with a maximum pres- 
sure of 1350 psi., powers the 5% x 
202-in. table cylinder. Its combina- 
tion pilot, reversing and inching 
valve controls the table motion as 
well as the cross-feed cylinder for 
either hand or automatic operation. 
The two table-speed adjustments 
can be set to provide a fast and a 
slow motion, either entirely within 
the cutting or the return stroke, or 
one in each, or with one of the 
speeds lapping over part of both 
strokes. 

The big problem in making this 
installation was where to put the 
long cylinder. Space could have been 
saved by lifting the table and 
ways and mounting it partially in 
the bed, but this would have cut 
the under-rail clearance. The 
straight-out end mounting was the 
simplest, and the space was utilized 
effectively by building a boring-bar 
rack and work table over the cylin- 
der. With an over-all length of more 
than 50 ft., attention had to be paid 
to the location and position of the 
converted machine in the shop. 

To actuate the valves automati- 
cally, a whole new linkage was in- 
stalled, because the old belt-shifter 
parts were too heavy and insensitive 
to work to close limits. The two- 
speed feature was made accessible 
to the operator by means of two 
light shafts with hand-wheels con- 
trolling the valve through sprocket 
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Greater production is possible by cutting reversing and return 


stroke time, even without large increases in cutting speeds 


and chain drives, and extension 
shafts leading to the front of the 
machine. 

Tool feeds are taken care of 
through a small cylinder which 
moves forward and back to duplicate 
the movement of the old belt-driven 
mechanism. Facilities are provided 
in the unit so that we can provide 
tool lifts on the return stroke if we 
so desire. 

A small motor-driven unit was 
mounted on top of the planer column 
for raising and lowering the rail. 
This, of course, had been taken care 
of by the old belt-drive arrangement. 

Selection of proper hydraulic 
equipment depends first of all on 
the characteristics of the existing 
machine, principally the rigidity of 
its components and its lubrication 
system. A safe estimate of the maxi- 
mum tool thrust must be made; it 
should be no greater than the belt 
drive could produce. (The machine 
was designed for this condition.) 
Then, with the normal pump pres- 
sure rating known, the cylinder bore 
necessary to produce this thrust is 
calculated. As loads decrease (lighter 


cuts), speed can be increased, and 
speed of the return stroke is limited 
only by inertia and lubrication con- 
siderations. With the cylinder bore 
determined, the maximum speed 
will be limited by the pump’s vol- 
ume capacity at its maximum de- 
livery setting. 

The automatic valves in standard 
fluid-power equipment provide for 
automatic acceleration and decelera- 
tion at the best rate, so one of the 
biggest gains in a hydraulic con- 
version of this kind is the cut in 
dead time at the end of each stroke, 
and the shortening of the total cycle 
made possible by the faster change 
in direction and increased control 
sensitivity—apart from any increase 
in cutting speed. 

The big advantage in a hydraulic- 
powered cutting stroke is not en- 
tirely speed. Just as important is the 
ability to select any speed at all and 
to select it quickly, during the cut, 
if necessary. 

We have had the unit operating 
for approximately two years and 
have experienced no trouble whatso- 
ever in operation. 





“CORN-COB CONSTRUCTION” 


BY FRANK C. HUDSON 


Here is one of the best examples of “corn-cob” 
or “baling-wire” construction I’ve seen—a lathe 
in a small Massachusetts shop a few years ago. 
Even before the “raising blocks” were put in 
the design was not rigid—but with them in, 
I’ve never seen a better invitation to spring 
and chatter to get in their fine work. 


The modern toolholder suggests the tip may 
have been high-speed steel, although why it is 
needed on such a “lathe” is hard to understand. 
Nor is the function of the pulley beyond the 
tool block easy to explain (the headstock is at 


the near end). 


The design of the carriage saddle is also a bit 


unusual, to say the least. 




















“This Employee Suggestion Plan somebody 
started is giving me nightmares, Al. My night 
assistant caught a guy turning out some new- 
fangled clamps—said he was going to turn ’em 
in and get some money for his idea. What are 
we supposed to be running here, a toolroom or an 
experimental job shop?” 

“Don’t blame you a bit for getting sore, Ed. 
A suggestion plan is a good thing, but stuff like 
you mention might spoil it for the rest of the 
men.” 

“Might spoil it for the rest of the men? What 
do you mean? It will. Shouldn’t have the thing 
in the first place for anybody. I’m responsible 
for gettin’ work out—and now the men spend 
half their time workin’ on suggestions.” 

“Oh, I don’t know, Ed. Maybe once in a while, 
somebody takes up a little company time to work 
out a pet idea, but if the idea helps the company, 
how can we lose?” 

“Al, you’re the guy who’s been preaching good, 
tight, line organization to me—give your assist- 
ants authority and responsibility, specialize the 
work. Now you’re making this design, process, 
and methods business a free-for-all. How come? 
We've got a toolroom, product engineers, process 
engineers, methods men, and supervisors who 
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Goldberging 


or Goldbricking? 


are supposed to “genius” us through production 
schedules. Don’t we have enough idea men now? 
Pretty soon, it’s going to be all ideas, and no one 
to do the work.” 

“Ed, everything you said about organization 
can be true, and you can still have a suggestion 
plan for employees. Granted, we’ve got the 
specialists—but no one has a monopoly on think- 
ing, and if someone’s got a workable idea we 
haven’t heard about, it would help everyone 
to know about it.” 

“There’s not one in fifty of those suggestions 
that can be used, and when it comes to doing 
personal work with company time, materials and 
tools—I’m agin’ it. The next step will be the 
foreman and the men arguing about who gets 
credit for the idea.” 

“Easy now, Ed. If those troubles you talk 
about exist, it’s the fault of the system, not the 
men. Let’s get a free flow of ideas. No use shut- 
ting off brains just because we can’t use them 
right.” 

“Fair enough, Al, but let’s add one point: Until 
the system is straightened out so it doesn’t keep 
interfering with regular work, let’s discourage all 
these ‘Rube Goldbergs.’ Say, what’s that guy got 
in that shaper? I’m going over and raise... .” 





IS A SUGGESTION PLAN likely to become an alibi for goldbrickers? Do the benefits outweigh the 
disadvantages? What proportion of employee-generated ideas are worth the time they take? Your 
ideas and opinions on this subject will help others. Discussions of earlier topics appear on later pages. 
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Fundamental Analysis Gives Four 
Methods For Finding Groove Radii 


S. FRAMURZ 
Bombay, India 


In a recent issue, “Practical Ideas” 
featured a method, using three rolls, 
of finding the inside radius of a cyl- 
inder, given a small segment of that 
cylinder. Accurate results are pos- 
sible with it provided the radius is 
not very large compared with the 
size of rolls used; otherwise, the 
more this condition is departed 
from, the greater will be the error. 

I have approached the problem 
from a different angle and have ob- 
tained several interesting solutions. 
These are of such general nature that 
the three-roll-method mentioned 
above turns up as a corollary to 
one of them. The essential merit of 
these several methods is that they 
enable results to be obtained to an 
accuracy as high as it is possible to 
attain for a given segment or groove, 
irrespective of whether the radius 
of the groove is very small or very 
large. 

To start with, a brief statement of 
the underlying theoretical principle 
will be helpful. Let ABC, sketch 1, 
be the groove or are whose radius R 
is to be found. R can be deduced 
from the basic formula by measur- 
ing the half-lengths DS of ANY 
chord DE, and its corresponding 
chordal depth SB. But, for the high- 
est accuracy, or rather for the least 
error, it is the LONGEST chord 
possible that must be used, in this 
case chord AC. 

In practice, a parallel of known 
length is placed in the groove with 
a roll of any known diameter at 
either end, and another parallel or 
a straightedge is laid across the rolls 
as in sketch 2. H is measured by any 
convenient means, when R can be 
calculated from the given formulas. 
For minimum error, the parallel 
should be such that L is as large as 
can possibly be accomodated with- 


in the groove. H can be measured. 
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with an inside micrometer, a tele- 
scopic gage and micrometer, or a 
vernier caliper. Where extreme ac- 
curacy is desired, the parallel be- 
tween the rolls may be replaced 
with actual precision gage blocks 
wrung together to get the maximum 
distance apart of the rolls. In that 
case H too should be measured with 
gage-blocks, taking care to use a 
radius block at one end. 

An alternative to the procedure 
just described is the device shown 
in sketch 3. Extreme simplicity of 
construction is not its only merit. 
(a) The rolls can be adjusted to 
get measurements always across the 
longest chord so that results are in 
ALL cases, as precise as possible; 
(b) the bar can be of any length to 
make the range of radii that the de- 
vice can tackle as wide as desired; 


(c) unlike the preceding setup, this. 


ome can be used even when the 
groove is inverted or at an awkward 
angle, since, obviously, loose rolls 
and parallels cannot be used in such 
cases. The bar need be ground and 
straight on its bottom surface only. 
Toolmaker’s buttons will do for 
rolls. Each button is held in an in- 
verted U-bracket with a knurled 
screw at top. Threads are in the U- 
brackets so that the screws not only 
serve to fix the buttons at any point 
along the bar but they also serve 
to hold the buttons drawn against, 
and in contact with, the bottom sur- 
face of the bar, this being, of course, 
an essential condition. 

A yet simpler alternative is to use 
a sine-bar, because, as is evident 
from sketch 4, that instrument is 
admirably suited for the problem at 
issue. Dimensions L, D & K are con- 
stant for a given bar and once these 
have been found, only H remains to 
be measured every time. Because 
the sine bar in most cases is 5 in. or 
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Basic formula with four corollary ap- 
plications measures any arc 


10 in. long, it will not be found as 
comprehensive in the range of radii 
it can cover, as the device of sketch 
3; nor can it be used at top efficiency 
always like that device. On the 
other hand these are its strong 
points: (a) It is inherently precise; 
(b) it can be simply and quickly 
applied; (c) it can be used even if 
grooves are inverted or at an angle; 
(d) it is likely to be more readily 
available than rolls and parallels of 
appropriate sizes. 

Sketch 5 illustrates another ef- 
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fective setup, well adapted for 
grooves of any radii. A noteworthy 
point about it is that for a given 
size of rolls, the smaller the radius 
to be tested, the shorter the paral- 
lels required; so, when the radius 
approaches the diameter of the rolls, 
the parallels disappear altogether 
and the method boils down to no 
other than the three-roll setup men- 
tioned in the beginning. 







V-block /iffed of F 
guide pins showing 
weage construction 





Sliding 


weaye 





Large screw lifts block 0.010 in. per 
turn; small screw drops it 0.005 in. 


Wedge-Base V-Block 
Levels Work Easily 


GERD WENKE 
Angeles, California 


It often occurs that shafts with dif- 
ferent diameters have to be placed 
on V-blocks for marking out. The 
axis of the shaft has to be parallel 
to the table and as the diameters on 
both ends, vary, one V-block has to 
be raised. To find slips of the re- 
quired size is often impossible and 
time is lost in looking for odd parts 
to be placed under the block. An ad- 
justable V-block will make setting 
of such shafts easiér and quicker. 

Two holes are drilled in a V-block 
available for this purpose. These 
holes have to be reamed and serve 
as a guide for two pins which are 
pressed into the bottom part. Care 
must be taken that these holes are 
drilled in line, so that the block 
slides easily up and down the pins, 
when these are pressed into the bot- 
tom part. This bottom part is shaped 
on one side to a slight angle on 
which slides a wedge-shaped part, 
the top of which is flat and supports 
the V-block. This wedge can be 
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pushed up and down the slope by 
two screws. By turning these screws 
the wedge is pushed up or down and 
the V-block can thus be adjusted to 
the proper height. Part of the wedge 
is cut out to allow for the two guide 
pins. 

The screws and the angle of the 
slope can be chosen in such a way 
that one turn of the screw lifts the 
block a predetermined amount, say, 
0.010 in. For the larger screw a 7/16 
—14 NC thread is chosen and for the 
smaller a %4—28 NF thread. If the 
slope is made 8°, the V-block will 
be raised 0.010 with one turn of the 
larger screw and lowered 0.005 with 
one turn of the smaller screw, as the 
pitch of the smaller screw is half the 
pitch of the larger screw. 

An adjustable V-block of this kind 
can also be used with advantage for 
clamping work for milling and 
shaping. 
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Boring bar’ 


Adjusting bar bends tool into work for 
final accuracy and cutting smoothness 


Auxiliary Bar Adjusts 
Turret Boring Tool 


CLIFF THORNELY 
Manchester, England 


When any size hole is bored with a 
single-point tool, using as the ma- 
chine tool either a semi-automatic 
or a turret lathe, it is always difficult 
to set the tool to the last half thou- 
sandth. To simplify this I applied 
the following idea: Have a bar made 
of suitable strength to fit into the top 
hole, which is usually used for a 
turning tool, of a turret tool holder. 
At right angles to the bar and sit- 
uated at the front end, drill and tap 
a hole of suitable size. Fit the tapped 
hole with a dome-head setscrew, the 
length of which allows it to contact 
the top center of the boring bar. The 
boring bar tool which is placed to 
bore on the bottom center of the bar 
can now be set to bore about 20 to 
30 thousandths small, by hand, with- 
out much effort, then by means of 


pressure on the dome screw, final 
size can be readily set. I find this 
method very effective, and due to 
the fact that it stiffens up the bar 
you get longer runs per grind and 
smoother holes. 











Rubber tube grips and spins loose nuts 


Drillpress Speeds 
Nut Removal 


SHERWOOD J. GEE 
Los Angeles, California 


A constantly recurring job in our 
shop was made easier and much 
time was saved as a result of a sim- 
ple little fixture for the drillpress. 
Our banana cord plugs are shipped 
to us loosely assembled and it is 
necessary to dismantle them for fur- 
ther machining. of two component 
parts. Spinning off the nuts by hand 
was a slow, tedious job on hundreds 
of these plugs. 

I took a short piece of rod (in this 
case %4-in. round steel) and forced 
a l-in. piece of rubber hose over one 
end about half-way. The other end 
was chucked in the drillpress and the 
machine run in reverse. A large 
shallow pan was used on the drill- 
press table with a separate box 
placed inside. With the plug held 
in the hand the nut is lightly pressed 
against the lower face of the revolv- 
ing rubber hose. The nut spins off 
and drops into the pan and the part 
held in the hand is tossed into the 
box thereby saving a sorting opera- 
tion, It is only necessary to fit the 
size of the fixture to the job and it 
can be used for many similar jobs 
with gratifying saving of time. 

Short rubber tubing in the proper 
size makes a good flexible coupling 
when securely mounted. 
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All-angle dial indicator stand does 
short run production inspection 


Adjustable-Length 
Gage Has Many Uses 
ROGER F. ISETTS 
Kenosha, Wis. 


The problem of gaging short run 
production items quickly, accurately, 
and economically is always present 
in most factories and especially in 
outside jobbing shops. As the volume 
is small, the purchase of high cost, 
hard-to-get special gages is in most 
cases extremely uneconomical. How- 
ever, the device shown in the accom- 
panying sketch is cheap to make, 
accurate for most work, and has 
proved itself to be highly versatile. 
In addition, close tolerances can be 
held even if the operator is compara- 
tively inexperienced as it eliminates 
the necessity of reading a vernier or 
micrometer. 

Basically, it consists of a base, a 
center post, a telescoping rod, a spe- 
cial holder, and a standard dial indi- 
cator. The base is made from a flat 
piece of machine steel approximately 
1 in. thick. It is carburized, hard- 
ened, and ground parallel on both 
top and bottom in order to provide 
a good gaging surace. The length 
and width can be made to suit the 
job. The center post is a standard 
piece of round cold-rolled steel the 
length of which is made according 
to the type and size of work being 
checked. Through its center, a hole 
is drilled and reamed to slip fit 
the telescoping rod. At one end, this 
is turned down to press-fit the base. 
Two conveniently located holes are 
cross-tapped to receive setscrews 
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used to clamp the rod. Near the top, 
a hole is reamed to a slip fit for the 
holder and a hole tapped in the end. 
The holder is made from a square 
section of cold-rolled with approxi- 
mately three-quarters of its length 
turned round to slip on the telescop- 
ing rod. The opposite end is left 
square and a slot is milled for the 
indicator. A hole is cross-drilled in 
this end for a capscrew and nut 
which serve to lock the indicator 
firmly in place. 

To use the gage, simply set the in- 
dicator to the desired height with 
a set of master blocks. When the 
run has been completed it is an 
easy matter to loosen a few set- 
screws and set the entire gage to a 
different desired dimension. The 
gage is adjustable up and down, in 
and out, and can be swung around 
and clamped positively in any posi- 
tion. As the gage itself is easily 
portable, it can be used as a snap 
gage, if desired, to check work with- 
out removing it from the machine. 
In larger shops it might even prove 
to be a good idea to keep one on 
hand with the inspector of each de- 
partment of miscellaneous work. 


Height Gage—Small shops which 
may not have a standard vernier 
height gage can achieve a similar 
result by using a precision-ground 
planer gage equipped with a flat 
scriber. The step on the slider 
should be exactly 1 in. below the 








top surface so the gage can be set 
with different micrometers. If the 
lower step is set to % in. the scriber 
will be 1% in. above the base. For 
smaller measurements the scriber 
may be mounted on the lower step. 
For higher settings, the gage should 
be turned on end and the scriber 
clamped to the front face of the 
slider. F. E. Annis, Toronto, Canada. 


» Practical ldeas 





Improved Triangles—I have adapted 
drafting triangles by scribing vari- 
ous guide lines to produce parallel 
lines for many standard jobs very 
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Section lining, knurling and thread 
representation are speeded up with 
these ruled triangles 


quickly. The 45° triangle has lines 
scribed parallel to each of its three 
edges, giving spacings by sixteenths 
of an inch from 1/16 in. to % inch. 
One leg has the 1/16, % and %-in. 
lines. The other leg has % and *s- 
in. lines and the hypotenuse has 
3/16, 5/16 and 7/16-in. lines. The 
30-60 triangle can be very handy 
for drawing threads if the hypote- 
nuse is marked off for various thread 
pitches and lines scribed to give the 
correct spacing between threads and 
proper depth of thread. This is 
equally useful in drawing con- 
ventionalized threads or in repre- 
senting actual thread profiles. 

The lines are scribed with a sharp 
needle point about 1/64 in. deep on 
each side of the triangle. They will 
fill up with graphite in use, making 
the lines black. John Hamay, Chi- 
cago, Illinois. 
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Aspirator and venturi pull metal dust through hood without fans or blowers 


Dust Collector For 
Metallizing Operations 


E. F. FISHER 
Boston, Massachusetts 


In building up worn shafts or coat- 
ing parts by the metallizing process, 
difficulty is encountered in control- 
ling the overspray: metallic dust 
and fumes from the spray gun. On 
straight production jobs such as 
spraying metal on cylinder heads 
and cylinders of radial aviation en- 
gines, the dust and fumes are col- 
lected by an exhaust fan connected 
to a hood in which the spraying op- 
eration is performed and discharged 
into a dust collector. 

For shops where metallizing is not 
done on a continuous production 
basis, the writer has designed a 
simple dust collector that requires 
no exhaust fan, yet a powerful suc- 
tion is produced in the hood sur- 
rounding the shaft or piece being 
metallized. Referring to the draw- 
ing, the air valve controls com- 
pressed air to the aspirating nozzle 
which draws water from the reser- 
voir through the pipe in the left 
side of the tank. This water and air 
mixture is discharged into the ven- 
turi tube and creates a suction in 
the hood through the flexible pipe. 
This suction pulls the dust and fumes 
from the hood and mixes the dust 
and fumes with the finely divided 
water in the venturi tube and the 
resulting mixture is discharged into 
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the casing where the sludge settles 
to the bottom and is removed peri- 
odically through the clean-out hop- 
per. The water is_ recirculated 
through the nozzle. The cleaned air 
is discharged into the room through 
vent openings. 

Shops equipped with compressed 
air lines at about 60 psi. will find 
this unit very practical and eco- 
nomical for the purpose. If no 
compressed air is available, a cen- 
trifugal pump for recirculating the 
water through the aspirating nozzle 
can be used and the suction line 
eliminated. If only a city water 
supply is available, then this water 
can be used and the water drained 
to the sewer through the overflow. 
City water supply at about 60 psi. 
will produce a powerful suction and 
precipitate the dust satisfactorily 
and the water keeps it down. 


r Too/ b ft slot 
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Sorting Brass— Recently I had to 
sort about 500 mixed half-hard and 
quarter-hard bars of brass. They 
were not identified in any way but 
the sorting had to be done quickly. 
I placed a %-in. steel ball between 
any 2 bars and struck the top bar 
with a hammer. This produced a 
slight indentation in both bars, The 
smaller dent, naturally, was in the 
half-hard and the larger in the quar- 
ter-hard. Taking one piece of the 
half-hard brass as a standard, the 
remainder of the bars were tested 
against this and the stock was all 
segregated and marked in a very 
short time. Norman W. Wyckoff, 
Toledo, Ohio. 


Supported Bar Bores 
Small Deep Holes 


JOSEPH J. URELLO 


Bethlehem, Pennsylvania 


It is rather difficult to bore unusual- 
ly deep small holes because of bar 
overhang. If the design calls for a 
through hole in the part, the setup 
is improved greatly by using a round 
boring bar which is guided and sup- 
ported by a brass bushing fitted to 
the headstock spindle. In this way 
the part being bored can be held in 
a chuck, using a follow rest if neces- 
sary while the long boring bar is in- 
ternally supported. When setting up, 
the tailstock center is used to insure 
accurate alignment before clamping 
the bar on the compound, and all 
feeds must be made by adjusting the 
toolbit itself for the bar has to re- 
main on center. 

If the part being bored is unusual- 
ly irregular in outside shape, it is 
sometimes better to reverse the en- 
tire setup so the work is mounted on 
the carriage and the bar rotated be- 
tween centers. 


Countersunk era 
Yor lining bar up 
with dlead center 
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Brass bushing in headstock spindle guides and supports long boring bars 
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« Practical ldeas 








Large fixtures crowd table, left; now four operators work at same machine, right 


Spindle Reversal 
Doubles Production 


C. W. HINMAN 

Chicago, Illinois 
By reversing two of the idle spin- 
dles on two four-spindle drill 
presses and constructing work tables 
for them, another production line 
was established at General Electric’s 
River Works, Lynn, Massachusetts. 


Originally, only four operations 
could be performed on two four- 
spindle drill presses, and only two 
spindles on each press were utilized. 
Drilling was at number one and 
three spindles on the first machine, 
and countersinking at one and three 
on the second machine. The first ma- 
chine required one operator for both 
spindles, and two operators, one for 
each spindle, for countersinking on 
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the second machine. The reason for 
this was insufficient space for setting 
up jigs and fixtures on the tables, 
consequently there were two idle 
spindles on each machine. Reversing 
two spindles on each press provided 
space for jigs on the tables and uti- 
lized four spindles on each machine. 
This change doubled machine ca- 
pacities and efficiency, and elimi- 
nated constant setup changes. 


Parallel Locating Blocks Aid 
Rotary Table Setups 


N. INGALLS 
Flint, Michigan 


Four steel blocks machined to fit the 
slots in a rotary table will be of 
great value in setting up for millinE 
a large quantity of pieces. 

The step cut in the blocks provide 
them with built-in parallel surfaces 
for mounting the work squarely, and 
careful adjustment of each block 
along the slot until the first piece is 
centered correctly with a tight slip 
fit eliminates all the usual haphazard 
set-up equipment. Subsequent pieces 
are merely pressed into place and 
secured with regular strap clamps. 
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Lathe Carriage Becomes 


Hand Shaper 


GEORGE A. YOUNG 
Whitton, Middlesex 
England 

Ours is a maintenance shop only and 
we have no milling machine or 
planer. Recently, we had to rema- 
chine and finish four badly worn 
grinder swivel tables. The job was 
accomplished, including scraping, in 
about 40 hours. 


Packing as reguired 


Angle plate 


bolted fo X s 


























« Practical ldeas 


ide 





A false table mounted on swivel 
brackets was made and mounted on 
the back of the lathe bed. The com- 
pound rest was removed and 
mounted in a vertical position on a 
right-angle plate. Light cuts could 
be taken either transversely or lon- 
gitudinally with the two horizontal 
feeds and depth of cut was adjustable 
with the now vertical compound 
feed. The table ways were machined 
by tilting the false table to the angle 
corresponding with the Vees. 


Jop compound inverted 
and clarmped fo angle plate 
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Swivel false table (shaded) holds flat surfaces to be machined. Three car- 
riage feeds permit hand cuts in any direction 





Cam Lock Grinding Dog 


C. CLARKE 


Toronto, Canada 


This cam locking driving dog has 
proved much faster and safer on 
production grinding than the old 
type setscrew dog. The principle is 
very simple. A roll pinned off-cen- 
ter produces a cam action when 
the handle is moved. When the dog 
is put on the piece to be ground and 
placed between centers on the ma- 
chine, the driving head will contact 
the handle of the dog tightening it 
on the component, the harder the 
drive, the tighter the dog will be. 
If the above type is used, a safety 
stop of a piece of flat stock could be 
welded on to prevent the dog from 
being put on backwards. If the 
components to be ground differ in 
size, a Vee can be put in to replace 
the hole. 





now...°25 for the best Practical Idea in each issue 








(in addition to regular payment for 
all exclusive contributions published) 


An extra payment of $25 will be made for the best 
Practical Idea in each number of American Machinist. 
To avoid bias, the selection will be made by readers, a 
different group each time. 


Payment—$25 in addition to regular rates for the 
item as published, to be paid as soon as reader votes 
are received—usually three to four weeks after the 
date of the issue. The winner will also be announced 
in these pages as soon thereafter as practicable. 


Judges— A group of 200 American Machinist read- 
ers is asked to select preferred articles in each issue. 
The group is a true cross-section of all readers, and 
changes entirely each time. Their votes, in addition 
to guiding the editors, will hereafter select the best 
Practical Idea. If at any time their votes result 
in tie, $25 will be paid to each and every co-winner. 
The decision of the readers will be final in each case. 


Requirements—Only items in the Practical Ideas 
pages are eligible, and they must be submitted di- 
rectly by the originator. Do not worry about your 
shortcomings as a draftsman, photographer or author 
—every item will be edited in accordance with 
American Machinist standards and suitable illustra- 
tive or explanatory material added where needed. 
Readers will judge only the finished product — in 
terms of its usefulness to them. 


Who May Enter—Anyone may enter except em- 
ployees of the McGraw-Hill Publishing Co., Inc., and 
those of advertising agencies or departments. Suggest 
to your employees that they submit ideas. 


How to Enter—Send your entry to “Practical Ideas 
Editor,” American Machinist, 330 West 42nd St., New 
York 18, N. Y. 


Twenty-seventh Selection—Dalton White’s Large-Radii Turning 
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NMTBA Speakers View Industry at Annual Spring Meeting 


Pease advocates free depreciation allowance; other speakers re- 
view surplus sales costs, export conditions, equitable tariffs, 
advertising programs, publicity objectives and electrical prob- 
lems. Special emphasis is given to Machine Tool Show planning 


ATLANTIC CITY—Sales and manu- 
facturing problems, the overseas 
market, government policy, training 
of salesmen, public relations, the 
Machine Tool Show and the tax out- 
look were among the topics dis- 
cussed at the forty-fifth spring 
meeting of the National Machine 
Tool Builders’ Association at Chal- 
fonte-Haddon Hall April 14-16. Dr. 
Alan Valentine, president University 
of Rochester, spoke at the dinner 
session on “Private Enterprise in 
Higher Education.” Erik Oberg, 
editor emeritus of “Machinery,” re- 
ported at the first session the high- 
lights of his recent visit to Germany. 

The outlook for the machine tool 
industry is largely dependent on 
educating people that high wages 
require high production and that 
high production is attained by wider 
use of improved, cost-reducing ma- 
chines, stated Herbert H. Pease, 
president New Britain Machine Co., 
in his address as president of the 
association. Mr. Pease advocated 
allowance of free depreciation by the 
Treasury Department as the most 
practical way of helping small and 
medium-sized manufacturers ar- 
range capital financing. 


Depreciation Policy Outlined 


He believes that such policy would 
modernize industry so that costs 
could be reduced and prices of 
products be cut. He asked the ques- 
tion, “Wouldn’t it give confidence to 
all machine buyers if they could set 
up in the year the machine is bought, 
if they wished, a depreciation re- 
serve equal in dollar value to the 
dollars spent?” Machine tools would 
be bought with confidence under 
such ruling. He emphasized that 
there is more resistance to purchase 
of capital goods priced on the basis 
of what the present dollar will pro- 
duce than there is in the buying 
of consumer goods by the public. A 
corporation purchasing machines is 
trying to replace machinery out of 
depreciation reserves based on the 
cost of a machine 16 years ago. Such 
cost today is inadequate. 

Mr. Pease felt that the industry is 
seriously handicapped in _ selling 
abroad, nevertheless “we will have 
a market for types of machines not 
built abroad and for simple types 
of machines if we can compete in 
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price with our foreign competition 
as the rest of the world becomes 
more self-sufficient and more indus- 
trialized.” He stressed his belief that 
“people are not aware enough of 
the simple fact that this country’s 
high standard of living has been 
made possible by the wide use of 
machine tools in the production of 
goods.” 


Surplus Sales Cost High 


It is likely the government today 
is taking in fewer dollars in sales 
of surplus machine tools than the 
cost of administration, sales, ware- 
housing and preparation for ware- 
housing, said James Y. Scott, presi- 
dent Van Norman Co. and chairman 
of the association’s government re- 
lations committee. The returns, 
which averaged 50% under the Clay- 
ton formula, are now around 27% 
of original value, and are declining 
each month. 

WAA had $567 million of surplus 
machine tools on February 28, or 
about 190,000 units figured at $3000 
per machine. Of that total, Detroit 
had $151 million, New York $122 
million, Chicago $85 million, Cleve- 
land $55 million, Boston $35 million, 
Cincinnati $31 million and Phila- 


delphia $23 million. If Congress will 
authorize a war reserve of 280,000 
advocated, 


tools, as the surplus 





problem should be cleared up by 
the end of ’47. 

Legislation is mow pending 
authorizing a “war reserve” of 80,000 
surplus machine tools, reported Mr. 
Scott. After this number is selected 
by JANMAT, it is intended to select 
200,000 additional machines for the 
National Security Reserve. A bill 
authorizing this second reserve is 
being pushed by Army and Navy 
Munitions Board, working with 
Army Ordnance Association and 
Navy Industrial Association. 


Many Committees Created 
Mr. Scott described the numerous 
machine tool committees set up by 
various government agencies and by 


Army Ordnance Association and 
Navy Industrial Association. He 
urged machine tool buliders, if 


asked, to serve on such committees. 
He said that dumping of tools at 
ridiculous prices is not justified 
merely because they are in long 
supply. The fact that such quantities 
were required during the war is 
proof that they should be placed in 
a war reserve. Said Mr. Scott, “We 
know now that the nation must have 
about twice as many machine tools 
in time of war as it needs in time 
of peace.” 

Barriers to machine tool sales 
abroad are getting worse rather than 
better, declared Alexander S. Keller, 
vice president Pratt & Whitney, 
Division Niles-Bement-Pond Co. and 
chairman of the foreign sales com- 
mittee of the association. Some 
Latin-American countries which 
ended the war with substantial dol- 
lar balances are getting into diffi- 


Education Is the Topic—Dr. Alan Valentine, President of the University of 

Rochester, spoke at the annual dinner. Shown here are (left to right): A. G. 

Bryant, Vice President, Cleereman Machine Tool Co., Chicago; Dr. Valentine; 

H. H. Pease, President, The New Britain Machine Co., New Britain, Conn.; and 
L. D. McDonald, Vice President, The Warner & Swasey Co., Cleveland 
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culties, notably Chile and Brazil. 
Belgium is not progressing as hap- 
pily as six months ago, and even 
Sweden has felt obliged to impose 
import restrictions. Foreign competi- 
tion is more active and if prices 
cannot be met, more liberal terms 
should be granted countries which 
deserve them. 


Should Lift Restrictions 


British import restrictions on ma- 
chine tools should be abandoned, 
asserted Mr. Keller. While such 
abandonment would benefit the U. S. 
machine tool industry, to a far 
greater degree it would help the 
United Kingdom modernize her pro- 
ductive plant and assist her export 
position, with a net gain in foreign 
exchanges. 

To aid foreign trade, the machine 
tool industry needs three things: 
(1) non-recourse financing of indi- 
vidual long-term projects (maxi- 
mum of three years), with guaranty 
of the government or central bank 
of the purchaser country; (2) trans- 
fer and credit guaranty or insurance 
on ordinary current transactions on 
standard terms to foreign dealers, 
similar to that provided by British 
Export Credit Guaranties Depart- 
ment; and (3) U. S. government 
assistance and responsibility in ex- 
tending credit to countries engaged 
in State trading. There is hope that 
some form of transfer or exchange 
guaranties can be worked out, but 
less hope that credit insurance will 
materialize, said Mr. Keller. 


Tariff Reduction Opposed 


Mr. Keller said that a brief had 
been prepared and submitted last 
December to the government Com- 
mittee on Reciprocity Information 
listing every import or exchange 
restriction and administrative delay 
impeding free export of American 
machine tools to nations involved in 
the Geneva conference. A second 
brief was filed opposing reduction of 
the domestic tariff on machine tools. 

When the chairman of the govern- 
ment panel at a hearing in Wash- 
ington in January asked whether the 
machine tool industry would be 
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willing to accept a reduction of 50% 
in domestic tariffs in order to obtain 
concessions from other nations for 
export of U. S. machines, Mr. Keller 
finally wrote a reply on behalf of the 
industry, after consultation with 
many companies, that the industry 
could foresee no benefits in the 
amelioration of its export position 
which could sufficiently compensate 
for a reduction in U. S. tariffs on 
machine tools. 


Favors Liberal Policy 


In some personal observations at 
the end of his talk, Mr. Keller fa- 
vored a 50% tariff reduction if U. S. 
delegates to Geneva could come 
home “with the hide of Empire 
preference and a few assorted pelts, 
such as prohibition of subsidized 
nationalized industries exporting be- 
low cost.” He continued, “There is 
nothing that we could possibly lose 
in our domestic market, vital though 
it is, that could compare with gains 
abroad and at home from destruc- 
tion of barriers and preferences, the 
expansion of world trade in a free 
economy, that can result from a 
successful Geneva conference.” 

Though U. S. labor costs are two 
or three times those of foreign com- 
petitors, the machine tool industry 
has exported one-quarter of its pro- 
duction in good times and more in 
bad times, when no tariff protection 
was enjoyed, asserted Mr. Keller. 
“It hurts my pride to see this indus- 
try, which leads the world, standing 
in awe of its foreign competition, 
the leader of which is now straining 
to attain a current production one- 
quarter or one-fifth of our own,” he 
remarked. 


, Flexible Depreciation Needed 


A more liberal federal policy in 
establishment of depreciation rates 
is sorely needed, said Frederick S. 
Blackall, Jr., president Taft-Peirce 
Mfg. Co. and chairman of the asso- 
ciation’s committee on fiscal prob- 
lems. He declared that “what we 
want is the right to establish our 
own (depreciation) rates on’ any 
basis which is demonstrably reason- 
able in the light of our own business 
conditions.” The burden of proof 
should be on the Treasury Depart- 
ment that any depreciation policy 
thus selected is not reasonable. 

One of the best ways for the ma- 
chine tool industry to gain support 
for a sound depreciation policy, as- 
serted Mr. Blackall, is for the in- 
dustry to practice what it preaches. 
“See to it that your annual expendi- 
tures for renewals and replacements 
average out to a sum at least equal 
to your annual depreciation allow- 
ances,” advised Mr. Blackall. “You 
will need to add a tidy sum out of 
earnings if you intend to maintain 
your mechanical efficiency. But such 





W. L. Dolle 


F. S. Blackall, Jr. 


a policy, consistently followed, is 
about the best insurance of profits 
that I know of.” 


Suggests Advertising Theme 


Mr. Blackall suggested that build- 
ers key their advertising to the 
theme of a sound depreciation policy. 
He said that “it should facilitate 
sales by making people conscious of 
the fact that they have a revolving 
fund of machinery-purchase money 
available through their annual de- 
preciation allowances. Your salesmen 
should plug this idea for all its 
worth.” 

Manufacturers who formerly made 
heavy machine tool shipments to 
England may have to. establish 
branch plants in England or license 
British companies if they expect to 
maintain their British market, said 
Mr. Blackall, who visited the United 
Kingdom last fall. He sees little 
prospect of British import restric- 
tions being lifted. 

Accelerated depreciation is used 
to describe three quite different 
things, points out Mr. Blackall. First 
is an extra allowance to cover ac- 
celerated wear and tear from ab- 
normal usage, such as in wartime. 
Next is the proposal that an arbi- 
trary five-year amortization (or 
something of the sort) under neces- 
sity certificate be made a permanent 
feature of the tax laws. Finally there 
is the proposal that greater latitude 
be given the taxpayer to establish 
any reasonable plan and period of 
depreciating his capital assets. Many 
opponents of the first or second pro- 
posals are willing to recognize the 
validity of the third. 

Two Publicity Objectives 

The association has two main pub- 

licity objectives, said William L. 


Dolle, president Lodge & Shipley 
Machine Tool Co. and chairman of 


the association’s public relations and | 


publicity committee. The first is to 
publicize the Machine Tool Show to 
assure maximum attendance. The 
other is to use the show as a spring- 
board for educating the general 
public as to what machine tools are, 
what they do, and their relationship 
to the standard of living. 
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H. L. Tigges 


Tell Berna 


Mr. Dolle described the different 
techniques used in attaining the two 
objectives. 


Association Aids Renegotiation 


Nineteen members of the associa- 
tion have 30 cases pending in the 
U. S. Tax Court asking for review of 
renegotiation proceedings, reported 
Tell Berna, general manager of the 
association. He said that the associa- 
tion’s cooperation is available to the 
first machine tool builder who comes 
to trial in this matter and would 
like the association’s testimony. For 
this purpose the association, work- 
ing with its counsel and with Louis 
J. Hunter of Boston, an expert in 
corporate finance, has prepared a 
series of charts and has de eloped 
facts regarding the machine tool 
industry. 

Warner & Swasey Co. has filed an 
appeal in the federal district court 
attacking the constitutionality of the 
legislation which placed DPC or 
RFC purchases of machine tools 
under renegotiation prior to April 
28, 1942, stated Mr. Berna. Decision 
in this case, which probably will be 
heard next fall, will have a bearing 
on many of the machine tool cases 
on the Tax Court docket. 


Electrical Problems Discussed 


Changes are planned in machine 
tool electrification specifications, de- 
clared Mr. Berna, reporting for the 
association’s committee on electrical 
problems. None will add to costs 
or to complexity of electrical ar- 
rangements. Before anything is 
done, a meeting will be held of 
machine tool builders and their cus- 
tomers. The committee suggests that 
motor compartments in base or 
frame of a machine should not be 
figured too closely. It is hoped soon 
to have standard mounting dimen- 
sions and standard wiring arrange- 
ments for AC starters. On recom- 
mendation of the committee, a new 
standard flange-mounted motor, 
known as the D flange motor, has 
been standardized by the. National 
Electrical Manufacturers Association. 

Mr. Berna said that if a builder is 
putting a total electric load on one 


American Machinist - May 8, 1947 


O F METALWORKING . 





* NMTBA RECOMMENDS 8-POINT PROGRAM TO WAA °* 


ATLANTIC CITY—An eight-point surplus program, drafted by the 
government relations committee of the NMTBA and recommended to 
War Assets Administration, was presented by James Y. Scott, com- 
mittee chairman, at the annual spring meeting. The program: 

(1) Renewed effort to be made to complete an inventory of machines 
on hand and subject to disposal; (2) machines, which ought to be 
available to buyers and which are not tagged so they may be sold, 
should be tagged as quickly as possible; (3) immediate survey should 
be made of WAA machines over 25 years old, of those seriously 
damaged during the war and of those so special they cannot be sold. 
(These machines would first be offered to Joint Committee of Army 
and Navy for the reserve. If not wanted, they would be sold by sealed 
bid and mutilated by blow torch so they cannot be salvaged as 
operating machines) ; 

(4) RFC should terminate interim leases under which some $48 
million of machines still are being leased to contractors; (5) put into 
strategic reserve units which have not been sold to industry or to 
schools after having been on the market for some time; (6) after sur- 
plus machines have been offered to priority classes and then to general 
public for 60 days, they should be offered to schools and to Army and 
Navy for reserve. (If not taken then, they should be scrapped); 

(7) Sales of surplus machines abroad be abandoned as offering no 
contribution of value to solving the surplus problem and as offering 
serious risk to future of the machine tool industry; and (8) surplus 
machines be offered to schools at $1 each, instead of the present price 
of 5%, which is more money than schools can pay. WAA should take 
an active rather than passive part in persuading schools to take such 


machines as they can use. 











set of fuses higher than the current 
ratings, it is a violation of the na- 
tional electric code. Nevertheless, 
the committee recommends that 
builders go right on as they have 
been doing and meanwhile efforts 
will be made to have the code 
changed to legalize the practice. 


Sales Training Advocated 


Each machine tool company must 
build a stronger and better trained 
sales force, said Herbert L. Tigges, 
vice president and general manager 
Baker Brothers, Inc., and chairman 
of the association’s sales and service 
committee. Creative selling consists 
of knowing your customer, his prod- 
ucts and his methods, declared Mr. 
Tigges, and then measuring your 
proposal on the basis of the return 
to vour customer. 

Mr. Tigges reports his committee’s 
conviction that present sales forces 
must be revitalized and trained and 
that builders must cooperate with 
engineering technical schools in de- 
veloping personnel for future sales 
jobs. He said that the first of a 
series of regional sales and service 
promotional meetings sponsored by 
his committee was held in Worcester, 
Mass., April 2, with an attendance 
of 80. In discussing selling aids, Mr. 
Tigges stressed good sales literature 
and good advertising. He emphasized 
that sales departments must know 
markets thoroughly and that the 
theme of his committee is “better 
selling today and tomorrow.” 

Swan E. Bergstrom, sales manager 


Cincinnati Milling Machine Co. and 
chairman of the Machine Tool Show 
committee, made a report on the 
coming Machine Tool Show at the 
executive session. Louis Polk, presi- 
dent Sheffield Corp. and association 
treasurer, also made a report. 


Sellers’ Machine Tool Business 
Bought By Rochester Company 


ROCHESTER, N. Y.— Consolidated 
Machine Tool Corp. has acquired the 
machine tool business of William 
Sellers & Co., Inc., Philadelphia. The 
entire manufacturing, sales and 
service facilities of the latter com- 
pany will be moved to Rochester at 
an early date. The Sellers lines of 
machines will be coordinated with 
those of Consolidated and hereafier 
will bear the name of William Sellers 
& Co. Division, Consolidated Ma- 
chine Tool Corp. 

Consolidated was formed in 1922 
through merger of several of the 
nation’s better known builders and 
all plants gradually were transferred 
to Rochester. Since then the com- 
pany has expanded substantially and 
today manufactures a wide range of 
machine tools. Sellers was founded 
in 1848 and is one of the oldest 
machine tool builders in the country. 
Its acquisition by Consolidated will 
provide a line of large machine tools 
which will augment Consolidated’s 
already wide line. A. H. Ingle is 
president of Consolidated and A. 
Trosch is vice president. 
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ATLANTA—New products and im- 
proved machinery and tools were 
displayed in large numbers to manu- 
facturers and production officials at 
the second annual Southern Machin- 
ery and Metals Exposition held April 
14-17. Attendance was well in ex- 
cess of a year ago and visitors 
registered from virtually every state 
in the country and from Canada. 

> That the South will increase the 
tempo of its vast industrialization 
program was indicated by the large 
crowds which packed Atlanta’s city 
auditorium to seek new productive 
equipment. More than 150 leading 
manufacturers had displays in 162 
booths and were enthusiastic over 
the response, especially from south- 
ern production men, as to ways of 
speeding factory and shop output. 
Indications were evident at every 
hand that a tremendous market ex- 
ists in the South for all types of 
machinery and equipment. 


Sessions Draw Interest 


Attendance at the forums held 
each night, with special sessions 
during the day, was above expecta- 
tions, indicating intense interest. 
Charles T. O’Connell, tool engineer 
and southern representative for 
Kennametal, Inc., Latrobe, Pa., dis- 
cussed recent developments in ce- 
mented carbide applications. The 
company had on display the new 
roll-turning tools for machining cast 
iron rolls which turn chilled iron 
rolls as hard as 82 scleroscope and 
are available in four sizes. 
> Dr. Gourdon M. Butler, associate 
director of research, Allegheny Lud- 
lum Steel Corp., told his forum 
audience how to get the most out of 
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Southern Metals Show Boosts Tempo 
Of Vast Industrialization Program 


high carbon-high chrome die steels. 
This discussion was highlighted by 
many items on display in the com- 
pany’s booth. 

> The large number of new products 
drew especial attention. Atlanta’s 
Atlantic Steel Co. showed for the 
first time the new Rigidized metal 
which is available in sheets with 18 
patterns offered. 


New Weld Head Shown 


Taylor-Winfield Corp., Warren, O., 
displayed its new roller anti-friction 
weld head with electronic controls. 
The side-mounted electronic con- 
trols on the model ENB press welder, 
which comes in two basic styles, are 
by Westinghouse, General Electric 
and Square D. 
> Henry & Hutchinson, Decatur, Ga., 
displayed the principle and opera- 
tions of the new die-electric thermo- 
stat sealing machine designed and 
built in connection with Westing- 
house in manufacturing electric 
blankets. 
> Reeves Pulley Co., Columbus, Ind., 
displayed its new vari-speed moto- 
drive with hydraulic control, which 
as yet is not in production. 
>The new plug seat 500 Brinell 
throttling valve was displayed by 
Jenkins with new features of design 
and construction. A bronze gate 
valve with rolled-in monel seat rings 
with change in design in lugs on 
body and bonnet was shown for the 
first time. 


Hydraulic Truck Exhibited 


Wheelco Instrument Co., Chicago, 
drew considerable interest to its 
Flame Otrol control unit, since many 
southern industries are using natural 





Exhibits Draw Crowds at Southern Machinery and Metals Show 


152 





METALWORKING 


and other gas in their operations. 
>So new was the Tim’s hydraulic 
drum truck which lifts and handles 
55-gallon drums as easy as rolling a 
baby carriage, that Allied Welding 
& Manufacturing Co., of Orlando, 
Fla., brought its first model which 
is equipped with a 1-5-ton hydraulic 
jack and will be available with 
metal or rubber-tired coasters. 


> Another interesting exhibit and 
demonstration was the 12-G phos- 
phate process of treating galvanized 
or zinc metal for a paint base dis- 
played by International Engineering 
Corp., Atlanta, Ga. This process can 
be used either hot or cold. The firm 
also showed the 12 phosphate process 
for treating iron, steel and alu- 
minum, and the 42 phosphate process 
for treating lead or other difficult 
metal surfaces. 

> Manufacturers took a keen interest 
in the Kennametal new style RG 
and LG clamped-in solid carbide 
blade for grooving and cutting off 
and the new style RS clamped-in 
round blades. 

>» Everede Tool Co., of Chicago, pre- 
sented for the first time its new 
triangular tool bits and tool holder. 


> Eutectic Welding Alloys Corp., 
New York, displayed its new “Low 
Temp” electrodes for welding non- 
ferrous and ferrous metals. Also new 
was the stainless steel electrodes 
which has over 45% nickel chromium 
content for highly alloyed steels. 


> Henderson Foundry & Machine Co., 
Hampton, Ga., had on display for 
first time its new ball-bearing comb 
box, said to be a revolutionary de- 
velopment in textile equipment. 


Auto Firms Seek Items 


Ford and Chevrolet put on dis- 
play about 150 of more than 2,000 
items which the two concerns would 
like southern manufacturers to pro- 
duce for the assembly plants near 
Atlanta. Many small and large plant 
operators took a look-see at the 
items which might fit into their pro- 
duction schedules. From the number 
of inquiries and discussions with 
Ford and Chevrolet purchasing 
agents, it appears that the two motor 
makers will be able to obtain local 
manufacture. 


> Ford is especially anxious to de- 
centralize its sources of supply of 
parts and to get them manufactured 
locally in its community program. 
The new Ford plant at Hapeville is 
nearing completion and is expected 
to be in operation by summer or 
early fall. 

> Tours of leading Atlanta plants 
drew more than expected crowds 
with schedules to Atlantic Steel, 
Southern Spring Bed, Auto-Soler, 
Jones & Evans Tool and Die, and the 
Ford and Chevrolet plants. 
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Plant Expansion Boom Passing Peak, 
According to Commerce Dept. Survey 


WASHINGTON—The postwar plant 
expansion boom is passing its peak. 
Although total plant expansion this 
year will surpass 1946, it is tapering 
from the high levels reached at the 
end of last year. That’s the conclu- 
sion of a Commerce Department sur- 
vey of projected business expendi- 
tures on plant and equipment, 
released last month. 

During the war years, private ex- 
penditure on new plants fell off 
from the 1941 high of more than 
$8 billion, as government spending 
took over the load. In 1945, however, 
it began a comeback, reaching 
$6,650,000,000. Last year brought a 
fantastic expansion — $2,200,000,000 
worth in the first quarter, $2,800,- 
000,000 in the second, $3,440,000,000 
in the third, and $3,730,000,000 in 
the fourth quarter. That was the 
ion. 


Slight Recovery in 2nd Quarter 


The first quarter of this year 
showed a slump to $3,440,000,000. 
Plans of business firms reported to 
SEC and Commerce indicate a slight 
recovery to $3,560,000,000 in the sec- 
ond quarter. Expenditures in the 
second half of the year, however, 
are expected to be well below the 
second half of 1946, but will total 
about $6,890,000,000. 


1946, will hit a $460 million quar- 
terly rate in the second half of 1947, 
according to the survey. 


High Prices Cited 


There’s no agreement on reasons 
for the turndown. Some private sur- 
veys indicate that present high 
prices of construction machinery are 
a major deterrent. Dept. of Com- 
merce information, however, is 
quite contrary. The Department was 
so disturbed by the results of its 
survey that it ran a supplementary 
check, interviewing some 30 of the 
larger firms whose expenditures 
were trending down. 


Planned Programs Completed 


The Department’s conclusion is 
that price and labor problems are 
not a factor. The downturn reflects 
completion of planned reconversion 
programs. Firms interviewed felt 
they had reached a point where 
their production capacity was in 
balance with their expected market. 
Interestingly, this conclusion did not 
rest on any scaling down of ex- 
pected markets. Presumably serious 
indications of a slackening market 
for industrial products could result 
in a downward readjustment of capi- 
tal expansion plans. 


Escalator Agreements on Way Out 
In Chicago Area as Prices Firm 


CHICAGO — The escalator clause, 
long the bane of purchasing agents 
in the Chicago area metalworking 
industries, is on the way, in this 
region at least. Ironically, just when 
buyers would like to be protected 
against downswings in prices by 
escalator agreements, suppliers have 
decided to offer firm prices. 

Two railroads—the Missouri Pa- 
cific and the Gulf, Mobile & Ohio— 
have announced that they will no 
longer sign purchasing contracts 
which allow the seller to boost prices 
between the time the goods are 
ordered and the delivery date. On 
the other hand several manufac- 
turers of heavy goods have declared 
that they will set firm prices on 
orders from now on. 

The end of the escalator clause, a 
wartime development to protect the 
profit margins of suppliers against 
rising costs, is considered by Chi- 
cago metalworking executives to be 
a much more bearish sign than all 
of the pronouncements of econo- 
mists rolled together. In the rail 
equipment field the clauses had been 
standard, even where goods running 
into millions of dollars had been 
ordered for delivery 18 months later. 

Railroad purchasing agents in gen- 
eral in Chicago now say that they 
would like to have escalator clauses 
continued, for the next year at least. 























The major drop is in the manufac- 
a camels on dae, ane, EXPENDITURES ON NEW PLANTS AND EQUIPMENT 
tries were $1,650,000,000 in the third By U. S. Business, 1939-1947 
quarter and $1,760,000,000 in the (Millions of Dollars) 
fourth quarter of 1946, but dropped 3 eit ey St eee 
to $1,620,000,000 in the first quarter Com- 
of this year, $1,530,000,000 in the sec- Manufac- Elec. & Gas mercial 
ond quarter; and the second half of Year turing Mining Railroad Utilities & Misc. Total 
the year will total $3,020,000,000— . en ~sapeeenee ~o2s gan my 
about 11% lower than the same 1939 1980 380 280 480 2130 5200 
period in 1946. 1940 2580 560 440 550 2360 6490 - 
1941 3400 680 560 710 2840 8190 
Railroads Reaching Peak 1942 2760 410 540 680 1720 6110 
reached their peak the first quarter 1944 2390 500 580 490 1250 5210 
of 1947 and are leveling off at a 1945 3210 440 550 630 1800 6630 
slightly lower level for the rest of 1946 
the year. Railroad plant and equip- Jan.-Mar. 1100 110 100 180 710 2200 
ment is just reaching its peak this Apr.-Jun. 1400 130 130 230 910 2800 
quarter and is due to fall off in the Jul.-Sep. 1650 160 160 280 1060 3310 
second half. Commercial and mis- Oct.-Dec. 1760 160 180 360 1270 3730 
cellaneous is also peaking off in the Total 5910 560 570 1040 3960 12040 
second quarter. 1947 
Only electric and gas utilities are Jan.-Mar. 1620 160 210 350 1100 3440 
still on the upgrade. Plant and Apr.-Jun. 1530 150 280 420 1180 3560 
equipment expenditures*‘of this in- Jul.-Dec. 3020 300 510 920 2140 6890 
dustry, which rose from $180 million Total 6170 610 1000 1690 4420 13890 
a quarter to $360 million during 
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Production at High Level 


Production is being sustained at 
or near record peacetime levels in 
the metalworking industries. Manu- 
facturers of capital equipment, ex- 
cept machine tools, have jammed 
order books which promise con- 
tinued large operations for many 
months. Settlement of wage disputes 
gives encouragement to the hope 
that output will be uninterrupted 
by labor troubles in the weeks 
ahead. But buyers are definitely be- 
coming more conservative about 
placing future commitments, feeling 
that the decline in retail sales of 
so-called soft goods may have reper- 
cussions which sooner or later will 
be felt in metalworking manufac- 
ture. Purchasing agents are seeking 
safeguards in new contracts to pro- 
tect them in case of price reduc- 
tions. 


No Sag Indicated 


There are no indications of a sag 
in the market in many metalwork- 
ing lines. Farm equipment, for one, 
should hold at the present peak pro- 
duction for many months. Automo- 
bile assemblies are in the same 
favorable classification. Makers of 


turbines, motors and other heavy 
electric equipment report all the 
work that they can handle this year 
and next. One maker of printing 
machinery has a three-years’ back- 
log; and its situation is characteristic 
of the industry. 


Steel Set for Big Production 


With agreement between mana- 
gement and labor, steel seems set 
for a prolonged period of high pro- 
duction. The extremely strong in- 
got rate of 7 million tons per month 
which prevailed during the first four 
months of 1947 should continue in- 
definitely. There are signs, in fact, 
that supply and demand are begin- 
ning to balance, especially in bars. 
Freight car requirements are ex- 
pected to keep tight the market for 
shapes and plates for many weeks 
if not months. Sheet steel still is 
the hardest item to get, particular- 
ly galvanized stock. Looking ahead, 
steel officials see no evidence of 
a recession in the demand for steel 
this year. 


Machine Tool Sales Thin 


Machine tool sales have stayed 
spotty during the past two weeks. 
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Much business is pending in many 
quarters, but it is anybody’s guess 
when it will be translated into actual 
orders. Bookings for export as well 
as for domestic customers have been 
on the thin side and little hope 
exists that big cusiness will be 
forthcoming soon from foreign mar- 
kets. Lack of dollars is responsible 
for the decline in buying by other 
nations. 

With new orders at the lowest ebb 
since prewar days, machine tool 
builders are planning more aggres- 
sive sales efforts. Industry ship- 
ments rose in March to $29 million, 
bringing total output in the first 
quarter to over $82 million. This is 
a rate well in excess of $300 mil- 
lion a year. But, on the other hand, 
unfilled orders are dwindling. They 
fell from $154 million in January 
to $137 million in March, and today 
are believed to be even lower, 
though no late figures are avail- 
able. 


Shipping Space Remains Tight 


Shortage of freight cars is ex- 
pected to be felt for some time to 
come. Mid-west shippers, for ex- 
ample, expect freight car require- 
ments in the next few months to be 
more than 30% above actual load- 
ings in the same months of last 
year. 

Shippers of machinery expect to 
need about 10% more cars than they 
used in 1946, while steel producers 
need 45% more. Farm implement 
and truck manufacturers need 42% 
more cars. Altogether, mid-west 
shippers expect to lack roughly 
225,000 freight cars in the second 
1947 - quarter. ‘ 


Productive Era Predicted 


War production records will be 
outstripped in the decade 1950 to 
1960, according to an exhaustive 
survey completed by the Twentieth 
Century Fund. The report says the 
total of goods and services produced 
in this country can reach $177 bil- 
lion in 1950, and $202 billion in 1960 
if we ‘operate at levels which pre- 
vailed during the last half of the 
Nineteen Twenties. The 1960 figure 
is higher than our wartime peak 
of $200 billion in 1944. 

The study opposed the view that 
war production had increased in- 
dustrial productivity, and repudiated 
the notion that an overinvestment in 
manufacturing plant had been made 
during the war, threatening a drag 
on the economy. Plant capacity to 
meet normal postwar requirements 
for various metal and chemical prod- 
ucts are regarded as normal, but 
“serious deficiencies” exist in. our 
capacity to produce most other goods 
and services, the report stated. 
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WAA Makes Plans for Sale of Credit 
Accounts to Commercial Firms Later 


WASHINGTON — War Assets Ad- 
ministration officials are exploring 
the possibility of selling instalment 
credit paper resulting from sales 
of surplus property. However, Con- 
gressional approval is necessary be- 
cause of restrictions in the Surplus 
Property Act. 

At present WAA extends credit 
and handles its own collections. Pay- 
ments have been exceptionally good, 
officials say, with surprisingly few 
repossessions. 


Would Conclude Operations 


Proposed transfer of WAA install- 
ment paper to commercial firms 
would permit the Administration to 
go out of the credit and collection 
business at the same time it shuts 
down sales, probably some time in 
1948. Otherwise accounting and col- 
lection would have to go on at 
least five years after closing. Five 
years is the maximum credit term 
for instalment credit sales on per- 
sonal property, up to 10 years on 
real property. 

WAA of course would offer its 
paper on the open financial market. 
Because of its credit requirements, 
officials believe the WAA credit 
paper would be taken up quickly. 


Credit Sales Low 


For reasons not clear to WAA the 
volume of credit sales of machine 
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tools and other goods is far below 
expectations. Officials explained to 
AMERICAN MACHINIST that credit 
terms on open account are 30 to 
60 days—extended to 90 in excep- 
tional cases. 

Instalment terms are 15% down 
with a maximum spread of 5 years 
on payments at 4% interest on un- 
paid balance. 

An effort is made to narrow both 
open account and instalment terms 
in favor of WAA in each deal. 

Some credit sales have run as 
high as $300,000 to $400,000 some as 
low as $300 to $400. 


Steel Prices Remain Unchanged 
In Face of New Wage Increases 


PITTSBURGH—Steel ingot produc- 
tion averaged 7 million net tons per 
week for the first four months of 
1947, a protracted run in the steel 
industry which has assisted in meet- 
ing some of the more urgent de- 
mands, but has failed to reduce, in 
important particulars, certain bottle- 
necks that have prevented durable 
goods (consumers) from actually 
being higher. 

Thus, at the end of April, there 
still are shortages of sheet steel in 
the automobile industry. Such re- 
petitions of first quarter situations, 
on the surface at least, augur less 
favorably as to the automobile out- 
look in the period immediately 


Production Costs Re- 
duced—A_ method of 
producing starter ring 
gear coils in groups of 
six at a time instead of 
individually saves 10 ft. 
of raw steel each time. 
Studebaker developed 
the method. The coil of 
six rings is sawed to 
separate them and re- 
move the scrap ends. 
Eachring is butt 
welded electrically, an- 
nealed, stretched to 
size and restruck under 
a hammer to coin them 
to size, shape and flat- 
ness. It is claimed that 
scrap losses have been 
greatly reduced 
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ahead since sheet priorities, now on 
a voluntary basis, will include not 
only substantial tonnages for hous- 
ing, but new additions in the form 
of sheets for freight equipment. 
The only means by which sheets 
can be made available for more 
freight cars in the balance of the 
second quarter and during the third 
quarter is for the quotas of other 
types of consumers to be cut down. 


Recession Talk Absent 


The talk of recession, which is a 
bearish factor in a number of other 
industries, is absent in steel. It 
never has appeared there, and offi- 
cials of the steel companies see no 
reason why it should. 

At this particular time, prospects 
of a steady production run over the 
months ahead once again have been 
materially enhanced as a result of 
a new labor agreement with the 
United Steel Workers, an affiliate of 
the CIO. The prospects of another 
coal mine stoppage are considered 
remote. The relation of the steel 
industry to the national pricing 
problem is considered to be unim- 
portant, in that the steel business 
has traded a wage increase for no 
advance in prices. 


Price Level Unchanged 


The fact that no price advances will 
result from the increased wage pro- 
gram is counted upon to be the 
steel industry’s contribution to the 
increased purchasing power of the 
population which has been under a 
reported handicap in the form of a 
limit of spendable income for es- 
sentials. 

There is a propaganda that the 
entire price structure should find 
stability at the October, 1946, level 
when OPA was in the saddle. 


Stamping Industry May Conform 
To 15¢ Wage Pattern Set By Steel 


CLEVELAND—Indications are that 
at least a great part of those mem- 
bers of the stamping industry, who 
already have contracts with the 
United Steel Workers, CIO, will go 
along with the 15¢ per hour increase 
agreed upon between the union and 
U. S. Steel but there is some doubt 
as to the stampers being able to 
absorb this increased labor cost 
within their present price structure 
should they continue to be forced 
to accept cold rolled steel in place 
of the wanted hot rolled sheet and 
strip steel. 

At least that is the consensus of 
opinion coming to the offices of the 
Pressed Metal Institute, Cleveland, 
the official headquarters for more 
than 150 of the leading non-captive 
plant stampers in the nation. 
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WASHINGTON—Settlement of steel, 
electrical equipment, rubber, auto- 
mobile and other major wage de- 
mands adds up to labor peace until 
next spring. 

That is, if John L. Lewis steps out 
of character and, for a change, makes 
an agreement with the soft coal 
operators without another strike. 
Even so, no coal strike is expected 
before July 1, when the government 
loses control of the mines seized 
last May. 


Effect of Settlements 


The rapid-fire settlements of re- 
cent weeks also: 

1. Stiffen the probability that 
Truman will veto the omnibus 
strike-control legislation emerging 
from Congress. 

2. Reduce the possibility of mus- 
tering enough votes to override a 
veto in the Senate. The House passed 
its bill by 308-107, thus proving it 
can handle a veto. 

3. Fix the second-round wage in- 
crease pattern for metalworking in- 
dustries around 10 to 12%¢ an hour, 
with other economic benefits adding 
up to a “package” costing about 15¢. 

4. Stimulate further consideration 
of life, accident, health, medical and 
hospital insurance. 

5. Defer demands for a guaran- 
teed annual wage. 
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Rapid-fire Settlements May Doom 
|Eventual Passage of Labor Bill 


6. Take the heat off portal-to- 
portal pay. 


Price Cuts Held Unlikely 


President Benjamin Fairless of 
U. S. Steel Corp. hopes the $75 mil- 
lion added annual cost in the two- 
year contract with the CIO United 
Steelworkers can be absorbed in the 
present price structure. Price cuts 
were held unlikely. 

Although CIO President Philip 
Murray, head of the steel workers, 
said the contract assured labor peace 
in steel for two years, a strike could 
occur next year when the contract 
can be reopened over wages. 

Murray “hoped” the U. S. Steel 
contract would serve as a model not 
only for other basic steel and fabri- 
cating companies with whom his 
union has contracts, but for other 
mass production industries as well. 


Fabricators Want Negotiations 


While 85 other basic steel com- 
panies might accept it, Edward S. 
Evans, Jr., of Detroit, chairman of 
the Non-Basic Steel Coordinating 
Committee, announced immediately 
that only individual plant negotia- 
tions would be acceptable to 1,100 
“non-basic” companies employing 
350,000 members of the union. These 
companies, he said, “make every- 
thing from beds to locomotives” and 
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Company Provides Bulletin Board 
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Based upon an analysts by the National Industrial Conference Board of 272 union contracts in 17 





SEVERANCE PAY CLAUSE 
INCLUDED IN STEEL CONTRACT 


WASHINGTON — For the first 
time, U. S. Steel contract calls 
for severance payments to em- 
ployees who are displaced through 
the closing of an entire, or sub- 
stantial portion of, a plant or 
department. 

The number of weeks severance 
pay, based on the years of con- 
tinuous service, will be paid ac- 
cording to the following table: 
3-5 years, 4 weeks; 5-7 years, 
6 weeks; 7-10 years, 7 weeks; 
and 10 years, 8 weeks. 











are in dozens of different industries. 

At Akron, O., steel union leaders 
said efforts would be made to adjust 
to the 15¢ “package” recent increases 
of 9¢, 10¢ and 10%4¢ obtained in four 
steel fabricating plants. 

The 15¢ “package” increase was 
granted by U. S. Steel to the CIO 
steel workers; by General Motors 
Corp. to CIO automobile, electrical 
and rubber workers, and by West- 
inghouse Electric Corp. to the elec- 
trical workers. 


73% Rise Over January, 1946 


In steel, the hourly-rate rise was 
1242¢, making the common labor rate 
$1.09 and straight-time hourly earn- 
ings $1.47, a 73% increase over 
January, 1941. An additional 2%¢ 
will go for a third week vacation 
after 25 years service, correction of 
inequities, reduction of the southern 
differential from 17442¢ to 14%2¢, and 
other benefits. 

The steel workers agreed to drop 
pending portal-pay suits against 
U. S. Steel totaling more than $500 
million and to waive any future 
claim for such pay, although rights 
of individual workers are not curbed. 


Agree to Joint Studies 


U. S. Steel agreed to a joint study 
of a social insurance program, to be 
concluded by Nov. 1. It will be put 
into effect only when agreement is 
reached as to its elements and 
methods of financing and adminis- 
tration. 

The Westinghouse and General 
Motors settlements were for an 11%¢ 
increase, plus 3%¢ to cover cost of 
paid holidays and other economic 
benefits. 

Settlement of the GM-United Auto 
Workers wage dispute came with 
dramatic suddenness. The contract, 
which runs to April 28, 1948, un- 
doubtedly set the 1947 pay pattern 
for the auto industry. The UAW 
originally asked 23%¢ from GM but 
later scaled this down to a request 
for a flat 15¢. Call-in pay at a rate 
of four hours’ pay in place of three 
hours is provided. 
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Detroit 


TOOLING TIME SHOWS SIGNS OF HARDENING... AUTO FIRMS 
SEEK ESTIMATES...DIE FIELD STUDIES USE OF CARBIDES 





Shop Manpower Higher 


Availability of tooling time in the 
Detroit area continues easy, but it 
shows signs of hardening. A com- 
parison of activity rates in more 
than 160 shops, representing a cross- 
section from the smallest to the 
largest, makes this clear. 

Manpower in these shops, which 
include both members of the Auto- 
motive Tool & Die Mfrs. Assn. and 
nonmembers, stands modestly higher 
than it was six months ago. The 
average shop in the group covered 
by this survey employed 57.5 men in 
April, while last October it averaged 
56.2. During the 6-month interval, 
15 shops increased payrolls, three 
decreased. 


Delivery of Jigs Improves 


Jigs and fixtures are somewhat 
easier to come by in these shops. 
The average delivery promise today 
is about 41/3 weeks; six months 
ago it was 4% weeks—hardly a 
significant change in any event. 
Gage availability is somewhat more 
notable. For the past year or more, 
until recent months, gages of almost 
any type could be had within two 
weeks. Now the average promise in 
the shops surveyed runs 2.7 weeks. 

Work appears to have tightened 
up more substantially in the die 
field. Sheet metal die promises today 
are running about 4.5 weeks, as con- 
trasted with 3.7 weeks on an average 
last October. Forging dies are even 
more extended—almost eight weeks 
today, compared with five weeks in 
October. 


Still Below Wartime Peaks 


Notwithstanding the modest 
strengthening of position indicated 
by these figures, the Detroit shops 
are still far below their wartime 
peaks. Three years ago saw this 
same group of shops averaging more 
than 70 men apiece on their payrolls, 
despite which their delivery prom- 
ises were hardly as good as today. 

Although there are still no new 
tooling releases of importance from 
the automobile companies, equip- 
ment suppliers find day-to-day hope 
in the fact that calls for estimates 
and quotations continue to come 
from them. The work being quoted, 
of course, is less and less likely to 
appear for 1948 models, but appar- 
ently will be used some day. 

While the tool companies find hope 
in these requests, they also are 
finding them somewhat costly in to- 
day’s situation. A good quantity of 
engineering work is always neces- 
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sary to produce such estimates, and 
with no immediate results in sight 
the expense involved is not at all 
welcome. 


Wider Use for Tungsten Carbide 


Recent announcements have told 
of the widened uses posible for 
tungsten carbide in dies as a result 
of a new method of fastening large 
sections of carbide to bases—by in- 
serts which can be drilled and tapped 
for bolts. The entire story has not 
yet been told, however, on possible 
applications of carbides for die work. 

Carbide is already being used in 
many applications for lamination 
dies, one of the fussiest forms of the 
art. The original factor which dic- 
tated tryout of carbides for this 
kind of die was the way it cuts 
clean, leaving no burr. Then it was 
found that die life far outstretched 
that of steel, and the specifying of 
carbide increased considerably as a 
result. The interesting finding in such 
applications is the way the carbide, 
rather than crumbling under the im- 
pact of press strokes, is standing up 
so satisfactorily. 

Carbide is also being tried out for 
piercing dies, and for progressive 
dies whieh blank, pierce and draw 
small parts. In fact it can be said 
that the entire die field is making 
intensive study of the applicability 


Jet-Propelled Auto — 
Bob Yeakel, one of the 
designers of the first jet- 
propelled auto is shown 
here warming up the 
car. During a recent test 
run, the “Stovepipe” 
engine was held to 30 
mph., but even so the 
driver, who was pro- 
tected by a 15 Ib. as- 
bestos suit, was slightly 
burned. Theoretically, 
motor could power a 
car up to 500 mph., if 
the chassis could be 
built to hug the ground 
at that speed. Thrust 
developed by unit is 
about 250 Ibs. psi.; 
power unit is 15 ft. tube 
with only two moving 
parts—in intake valve 
at head. Propane gas is 
fed into tube until unit 
is well warmed, then 
propane fuel is used 





of carbide instead of steel. 


New Trick Saves Die Patterns 


New tricks of the trade being told 
include one of almost absurd sim- 
plicity, practiced at Fisher body. 
Heretofore, the custom has been to 
try to reclaim Wood’s metal by 
simply chopping it away from the 
wood patterns it faces. In the chop- 
ping the pattern was _ generally 
ruined, while most of the metal was 
left in the anchor holes. 

Now the patterns are eased into 
a small oven whose temperature is 
slightly above 180 deg. melting point 
of Wood’s metal. The metal runs out 
into a trough and is ready to use 
again, and the pattern, if desired, 
can be stacked for future use. 


Monorails for Assembly 


Use of monorails for assembly 
operations is coming to the fore. 
Plans for a big new assembly plant, 
one of the most advanced in the in- 
dustry, call for suspension of auto- 
mobile chassis from monorails, 
rather than mounting on assembly 
tracks. This permits assembly work 
to be done at shoulder level by the 
men. Using this method, the cus- 
tomary turnover of chassis after 
most of the work has been done can 
be eliminated. 
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300 Hear Speakers, Tour New Plant 
At 11th Annual Westinghouse Forum 


BUFFALO — Increased use _ of 
mechanical power and of power- 
driven tools and equipment must do 
the job of expanding production 
while reducing production costs, ac- 
cording to L. E. Osborne, senior vice 
president in charge of operations, 
Westinghouse Electric Corp., who 
addressed the opening session of the 
eleventh annual Westinghouse Ma- 
chine Tool Electrification Forum. He 
pointed out that we have experi- 
enced a rise in the cost of labor 
without a corresponding increase in 
effort to produce. 

Labor, said Mr. Osborne, has come 
to be a major item of cost in manu- 
facturing—and the one most difficult 
to control. For some time there has 
been a trend toward limitation of 
the human element of productivity. 
This means we can’t depend upon 
increases in individual productivity 
to solve our problem. Fortunately, 
said Mr. Osborne, history has shown 
that increased mechanization yields 
greater benefits to everybody con- 
cerned—employees, consumers, and 
owners—in fact to the entire 
country. 

300 Attend Sessions 


The two-day forum, held here 
April 22 and 23, attracted more than 
300 engineers and executives of ma- 
chine tool companies, Westinghouse 
engineers, and engineers from other 
metalworking plants. The first day 


was given over to technical papers 
presented by engineers from ma- 
chine tool plants and by Westing- 
house engineers. Of especial interest 
was a report on the activities of the 
electrical committee of the National 
Machine Tool Builders’ Association, 
presented by E. J. Rivoira, Cincin- 
nati Milling Machine Co., chairman 
of the committee. Electrical controls 
and wiring for multi-purpose way- 
type and station-type machines were 
discussed by J. H. Mansfield, chief 
engineer of Greenlee Bros., and by 
R. C. Heinmiller, electrical engineer, 
Foote-Burt Co. Electrification of the 
Landis centerless thread grinder was 
described by W. E. Happel of The 
Landis Tool Co. and by Prof. M. S. 
Gjesdahl of Pennsylvania State Col- 
lege. The electrical engineer’s place 
in the sale of machine tools was cov- 
ered in a paper presented by G. A. 
Spohn of the King Machine Tool Co. 


Aircraft Problems Cited 


Lawrence D. Bell, president of 
Bell Aircraft Corp., was speaker at 
luncheon the first day. He told some 
of the problems faced by the aircraft 
industry when designing planes for 
supersonic speeds and said that his 
company already has completed pre- 
liminary flight tests on a plane (the 
XS-1) that may eventually reach 
a speed of 1500 mph., if its design is 
such that it can be flown safely 
through the transonic speed range. 

























Test Laboratory Available to Manufacturers—Boasting modern equipment, 
an experimental laboratory has been completed by Newcomb-Detroit Co., 
Detroit. Manufacturers can run trial batches of production work in paint 
finishing and drying, heat processing, and material heating cycles. While 
Newcomb-Detroit technicians are available for help and advice, companies 
run their own tests using their own crews. At right is the uni-wash air supply 
unit and the water-type spray booth available for test and experimental 
work. In the rear are gas ovens, fronted by their control and instrument board. 
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Another experimental spray booth is at extreme left 
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Full-speed tests on this plane prob- 
ably will be attempted sometime this 
summer, according to Mr. Bell. 

A tour of the new Westinghouse 
Buffalo divisions plant in Cheeto- 
waga, a Buffalo suburb, featured the 
second day’s session. This plant 
eventually will have 2,400,000 sq. ft. 
of floor space devoted to the manu- 
facture of AC and DC electric 
motors, control apparatus, and weld- 
ing equipment, and to the rolling, 
drawing and insulating of copper 
wire. 

About $5 million is being spent to 
equip the plant with machine tools 
and conveyors—total cost of setting 
up plant to make electrical products 
will be about $36 million. 


Shop Operations Explained 


The forum was welcomed to the 
plant by Leon R. Ludwig, manager 
of the Buffalo divisions. Then T. C. 
Fockler, assistant to the manager, 
described principal shop operations 
before the plant tour was started. 

Following the plant tour, Tell 
Berna, general manager of the Na- 
tional Machine Tool Builders’ Asso- 
ciation, discussed the present status 
of the machine tool industry and its 
prospects. He pointed out that there 
has been a steady decline in machine 
tool sales and shipments during the 
past year, and that current business 
is spotty. However, a number of 
factors, including a steadying labor 
situation, point to better conditions 
in the near future. Foreign business 
has been fairly steady at $4 to $5 
million a month. 

Mr. Berna said that surplus ma- 
chine tool disposal could be expected 
to end before next year and that a 
more normal situation will exist. 


Bryant Speaks at Banquet 


Better machine tools for better 
living was the theme of an address 
by Alexander G. Bryant, first vice 
president of the National Machine 
Tool Builders’ Association and vice 
president of Cleereman Machine 
Tool Co., at the annual banquet 
which closed the forum. He said that 
the contriving of better machine 
tools and more efficient electrical 
direction of these machines will 
affect our individual lives in the 
future. Nothing made of metal can 
be produced economically without 
machine tools, the only machines 
that make other machines. Not only 
do machine tools produce so people 
may have goods but they also create 
more and better jobs in every field 
where the most highly developed 
machine has been put to its most 
intensive use. Employment has in- 
creased and is constantly growing as 
new and better machine tools are 
being introduced for greater and 
more economical production. 
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Washington 


MACHINERY INCLUDED IN ARMS EXPORT CONTROLS... FBI 
INVESTIGATING WAA... TOOLS FOR SCHOOLS BROADENED 





RFC Comments on Tools 


Brig. Gen. John K. Christmas, 
chief, procurement group, supply 
and procurement division, informs 
AMERICAN MACHINIST that the opera- 
tion of the small number of RFC 
plants which are still active in War 
Department production is contingent 
upon so many unpredictable factors, 
such as military necessity, changes 
in design, and budgetary limitations, 
that no accurate estimate can be 
made in advance as to how long 
they will be required. These plants 
are using nearly $60 million worth 
of RFC-owned machine tools on 
lease, which RFC will declare sur- 
plus as soon as the Army and Navy 
can release them. 


Arms Export Controls 


Effect of President Truman’s pro- 
posed arms export control legislation 
would be to permit him to shut off 
exports of munitions to countries 
regarded as potential enemies. Big 
question, if the bill is passed: would 
Truman put Russia on the potential 
enemy list? All kinds of weapon- 
making machinery and materials are 
covered by implication in the lan- 
guage of the proposal. Present neu- 
trality laws oblige the President to 
treat “aggressor and aggrieved, 
peace-maker and_ trouble-maker,” 
alike. What Truman wants is power 
of discrimination, implemented by 
a new National Munitions Control 
Board, composed of officers from 
State, War, Navy and Commerce 
Departments. Right or wrong, like 
it or not, it’s a step back toward 
power politics. 


Brazil Iron Ore Reassuring 


Announcement that Brazil has 12 
billion tons of high-grade iron ore 
in the Rio Doce Valley should not 
be taken too optimistically. The 
price, f.o.b. Vitoria, plus transporta- 
tion at least equals the Great Lakes 
price. But existence of so much good 
ore in this hemisphere—compared 
with about 2 billion tons in the 
Mesabi range and another 2 billion 
in Labrador, is reassuring. Another 
favorable outlook on iron is that the 
technique of extracting it from low 
grade ore is constantly improving. 


Surplus Disposal Probed 


War Assets Administration is 
under investigation by FBI and De- 
partment of Justice on reports of 
bribery and negligence in adminis- 
tration of surplus disposal. The 
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agents are acting on complaints of 
WAA Administrator Robert M. Lit- 
tlejohn, who is conducting a probe 
of his own, according to the Army 
Times. Congress had already ap- 
propriated $50,000 for inquiry by a 
special House committee, which has 
already started hearings. Rep. Ross 
Rizley (R., Okla.) intimates his 
group may recommend elimination 
of all priorities on surplus, includ- 
ing those in favor of veterans. 


Lawsuit Over Bolts, Nuts 


There’s a lawsuit about bolts and 
nuts—left over from the last war 
and the one just ended. Palmer Bolt 
and Nut Co., is alleged to have con- 
tracted with WAA for exclusive right 
to purchase all surplus bolts and 
nuts at $22.50 per ton. Officials 
thought it was a good deal— ’til the 
price of scrap went up to $38.50. 
Now, the company is suing WAA in 
federal court for delivery of 45,000 
tons more at the contract price. 


Schools Widen Disposal Channel 


By extending its 5% of value price 
to all non-profit schools as well as 
to those training veterans, War 
Assets greatly widens its give-away 
channel for disposal of surplus ma- 
chine tools. Authorized for delivery 
under this school program are prac- 
tically all categories of tools—300 
types worth “millions of dollars,” 


including lathes, drill presses, bor- 
ing machines, milling machines, gear 
cutters, etc. The list is called Exhibit 
A, amendment of Regulation 14, 
Order 7, March 3. Only very scarce 
items are omitted from the list. 


Machinists May Rejoin AFL 


Return of the International Asso- 
ciation of Machinists to the AFL fold 
is a probability. Its more than 
600,000 members are expected to 
approve, in referendum, the AFL 
proposal for settling jurisdictional 
problems which led to the split 18 
months ago. 

The AFL Executive Council pro- 
posed that the three points of dispute 
be disposed of as follows: 

1. Jurisdiction over millwright 
work, which both machinists and 
carpenters claim, will be taken up 
after reaffiliation. 

2. Disputes between building 
trades and non-building’ trades 
unions will be decided by the AFL 
Executive Council instead of the 
building trades. 

3. AFL President William Green 
will withdraw his letter which gave 
an engineers union jurisdiction over 
personnel involved in trial runs of 
ships. 

Since breaking away from the 
AFL, the International Association 
of Machinists has built up a strong 
organization, operating from _ its 
headquarters in Washington. 











Mass Delivery of Helicopters—Lined up at Bell Aircraft Corporation’s Niagara 
Falls, N. Y., plant is the largest number of helicopters to be delivered at one 
time. The Army and Navy accepted delivery of 13 rotary wing aircraft 
recently from Bell—the YR-13As for the Army and the HTL-1s for the Navy 


. 
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WASHINGTON —Army Ordnance 
has adopted a compound spray 
which it believes will protect reserve 
machine tools in storage for as long 
as 20 years. Officials told AMERICAN 
MACHINIST many millions of dollars 
worth of surplus machines have al- 
ready been treated and warehoused 
for emergency use. 

The compound, known as AXS 
1759 II, developed by Ordnance in 
cooperation with the chemical in- 
dustry, was adopted in preference 
to “canning” and other methods 
used by other agencies. Ordnance 
is participating in the JANMAT 
(Army Navy Joint Machine Tools) 
reserve program, which currently 
aims to accumulate 70,000 to 80,000 
units, of which Ordnance has still 
to tag about 12,000 out of surplus. 

While the Army and Navy are the 
only groups primarily interested 
in tool processing for storage, the 
methods will be useful at times to 
dealers, and to some manufacturers. 


Sludge Must Be Removed 


Engineering Branch of the Small 
Arms Division, Ordnance Industrial 
Service, in charge of machine tool 
storage, emphasized to this writer 
that dismemberment of all machines 
before treatment is necessary to re- 
move sludge accumulation. 

The sludge—composed of mois- 
ture, metal turnings, shop dirt, cool- 
ants, cutting oils, and lubricating 
oils—immediately sets up acid etch- 
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Ordnance Develops Compound Spray 
For Long-range Storage of Tools 


ing and rust. All housings must be 
drained. 


Corrosion Problems 


Chief corrosion problem is in mod- 
ern high-precision anti-friction bear- 
ings and in gear trains. Piston pack- 
ing in hydraulic cylinders will start 
a ring of corrosion if not removed. 
Hydraulic systems must be drained 
and all packings removed. 

Ordnance preservation steps are 
roughly as follows: 

1. Machines are segregated as to 
type. 

2. Representative samples of each 
type are torn down to determine 
degree of processing and overhaul 
needed for each type. 

3. Worn parts are replaced if they 
are available, or if funds on hand 
will permit their acquisition. If 
not, then the machines are left in 
partial disassembly, ready for re- 
placement of parts when available. 

4. All critical surfaces are cleaned 
with cleaning solvents and rust is 
removed with suitable agents. 

5. The new preservative, AXS 
1759 II, composed of a preserva- 
tive compound in a petroleum base, 
cut back with petroleum spirits, is 
sprayed on, leaving a durable film. 


Solubility Specified 


Ordnance specifications for the 
development of the preservative re- 
quired that it be soluble in the oil 
that lubricates the machine; that it 

























World's Largest Blast Furnaces—One of the rays of hope being shed on the 

current pig iron shortage is U. S. Steel’s construction in the Chicago area of 

three large blast furnaces. Shown here is blast furnace No. 11 at the South 

Chicago Works of Carnegie-Illinois which, when completed next fall, will have 
a rated annual capacity of more than 500,000 tons 
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be tough enough to withstand the 
drip of condensation inside ma- 
chines, which is quite deleterious 
in large housings; that it remain 
impervious to moisture over a maxi- 
mum number of years; that its own 
oxidation rate be minimum; and 
that it be applicable without heat. 

Ordnance told the editors that the 
preservative, made according to 
military specifications, is available 
to industry through commercial 
channels. 


Protection for 5 Years 


The Small Arms Engineering 
Branch, headed by K. E. Joy, is 
providing for a minimum of surveil- 
lance over the treated tools in ware- 
house during the first 5 years be- 
cause it feels the spray protection 
is adequate, otherwise it would hard- 
ly be worth doing. 


25% Business Decline Expected 
By Chicago Purchasing Agents 


CHICAGO—Purchasing agents here, 
replying to a survey, report that 
they expect a 25% decline in business 
to materialize soon, and that they 
think the recession will last from 
six months to a year. 

According to the purchasing 
agents, they are finding deliveries 
speeding up; prices levelling off; 
backlogs of orders declining; and 
forward buying dropping off. 

Production is increasing, they said, 
and output per man-hour is higher. 
Increased output was ascribed to 
better worker morale, installation 
of labor-saving machinery, and a 
higher employment level. 

At the same time, another sign of 
a levelling or slow-down of business 
is the increase in unemployment 
compensation claims. They have 
climbed 10% in the last year. 


Kaiser Exceeds Own Wartime 
Ingot Record By 2,475 Tons 


Kaiser Steel established four new 
production records at its Fontana, 
Calif., plant during March, includ- 
ing an all-time high of 64,454 tons 
of steel ingots, A. B. Ordway, vice 
president and general manager, re- 
ported. The best wartime ingot 
production was 61,979 tons in March, 
1945. 

New records were registered also 
in the merchant and structural mills. 
Merchant mill tonnage was 16,060 
as against February’s previous high 
of 15,307; structural products manu- 
facture climbed to 28,075 tons com- 
pared with January’s high of 24,07. 
The company’s iron ore mine at 
Vulcan mined 93,228 tons for Fon- 
tana blast furnaces, compared with 
a top previous output of 77,114 tons 
in June, 1944. 
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Soviet Aircraft Goal 


Reports of production by Russia 
of 100,000 airplanes this year are 
probably exaggerated along prewar 
German lines. Anyway, mere num- 
bers count for far less than quality, 
which was not first rate in Soviet 
warplanes. Best information is that 
Russians are still trying to model 
some long-range equipment after B- 
29s which they got from internment. 


U. S. Plane Output Dwindles 


U. S. airplane production has al- 
ready dropped off to the point where 
Navy carriers could not be fully 
complemented. Navy believes air- 
craft production could not be 
brought up to full emergency level 
in less than two or three years. 
That’s part of campaign for ap- 
propriations and must be discounted, 
but it’s bad enough. 


Guided Missile Talk Damaging 


Push-button war talk is damaging 
the armed forces by generating sense 
of security. There is not in the U. S. 
or in the world a guided missile that 
can take off with a warhead, fly over 
any distance, and hit a target; will 
not be for 5 or 10 years. 


Looking Ahead 


Military airplanes now using pis- 
ton engines probably will all be 
powered by turbine or jet engines 
by 1957, says Maj. Gen. E. M. Powers 
of AAF. 





Budget Bureau Settles Row 


AAF-Navy row over control of 
land-based planes was neatly settled 
by the Budget Bureau, which 
dropped Navy’s request for funds 
for procurement of such planes. 
Chiefly Glenn Martin and Lockheed 
will lose orders unless Navy request 
is reinstated. 


NACA Wants Basic Research 


NACA (National Advisory Com- 
mittee for Aeronautics) is trying to 
get out of applied research and back 
to basic research, as the industry 
wants it to. But every time it gets 
out, says NACA, the Army or Navy 
pushes them back in with a new 
project. 


Exports Needed 


\ 

Experts say the U. S. has not had 
a suitable general-purpose airplane 
for export since the tri-motor Ford, 
still does not have one, and should— 
to capture any sizeable market. 


Supply of Large Bars, Some Pipe 
Improves; Sheets Remain Tight 


PITTSBURGH — First signs of a 
meeting of supply and demand in 
carbon steel products are appearing 
in bars where, in addition to in- 
creased availability of large bars, 
there is more opportunity to pick up 
tonnages of medium-sized bars. The 
easiness is not yet apparent in small 
bars. 

Conditions in respect to shapes and 


Jet Bomber—Latest addition to the jet collection is this Northrop Flying Wing 

YB-49, a version of the B-35 Flying Wings, which is driven by eight jets in 

two “clusters” of four each. The vertical fins are “air separators” which add 

to the directional stability of the 172 ft. jet driven bomber. Each jet develops 
a thrust of 4000 Ibs. 
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plates are remaining tight because 
of the freight car allocations now in 
effect. This will keep the market 
strong for shapes and plates for some 
months notwithstanding reports that 
a great deal of construction is being 
held up because of the price factor. 


Some Pipe Types Easier 


Some types of pipe are in easier 
situation but generally there is a 
long-term demand in large sizes. 
Rope is the easiest item in a gen- 
erally firm wire market. Tin plate, 
of course, is in heavy demand and 
will be all year. 

Stainless items are more or less 
easy. 

The tighest backlog conditions are 
in sheets. Production so far this year 
has been below expectations because 
of inability to bring new facilities 
into production and a natural gas 
shortage during the first quarter. 
Some finishing mills operated rather 
poorly because of the gas problem. 
Galvanized sheets are a particularly 
hard item because of limited produc- 
tion. 


Obligations Terminated 


Some of the hand sheet mills 
which changed hands last year and 
agreed to fulfill some orders on the 
books through the first quarter of 
1947 have terminated such an obliga- 
tion, and, in one quarter, it is sug- 
gested that a new difficulty in auto- 
mobile companies’ sheet position 
may be due to this factor. 

A reduction in scrap prices here is 
believed to have opened the way 
for a better cost position in respect 
to materials which enter into steel 
manufacture. 


Nation’s Steel Furnaces Totaled 
1170 on Jan 1, Institute Reports 


NEW YORK—tThe number of steel- 
making furnaces in the United States 
on January 1, 1947, when annual 
capacity totaled 91,241,250 net tons, 
was 1170, ranging in size from small 
furnaces producing only a few tons 
at a time to units making 400 tons 
per heat, according to the American 
Iron and Steel Institute. 

That total includes 924 open hearth 
furnaces, 29 Bessemer converters 
and 217 electric furnaces. 

The number of blast furnaces at 
the start of this year, when capacity 
totaled 65,709,200 tons per year, was 
233. 


Hotpoint May Raise Prices 


CHICAGO—Despite general talk of 
imminent price declines, Hotpoint, 
Inc., is reviewing its price structure 
for possible upward adjustments be- 
cause cost advances for materials, 
according to Leonard C. Truesdell, 
vice president. 
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Soviets Claim “Electroerosion” 
Revolutionizes Metal Cutting 


By ROBERT MAGIDOFF 


MOSCOW — ‘Soviet scientists claim 
to have developed a new method of 
machining—by electric erosion— 
which will revolutionize metal cut- 
ting. The “discovery” (quotes are 
ours, because the method is basi- 
cally that of the familiar disintegra- 
tor we use to remove broken taps 
and to drill hard metals—Ed.) may 
eliminate cutting tools, in the 
opinion of Soviet technical journals. 
As Boris Lazarenko and his wife, 
Natalie, of the Soviet Electrical In- 
stitute have received the coveted 
Stalin Prize for their ten years’ work 
on the project, there is some indica- 
tion that the process has already 
been extensively used. 

Basically, the machine consists of 
a toolholder -armature vibrating 
“hundreds of times per second” in 
a vertical solenoid, stroke being 
about 0.5 mm. Rods of copper-graph- 
ite compound like that used for 
commutator brushes, with various 
end shapes, are clamped in the tool- 
holder and vibrate over the work- 
piece set in a basin of oil. The tool 
“dances” above the work, acting as 
a cathode with the work as the 
anode, eroded metal being thrown 
into the oil bath by the spark dis- 
charge, “more efficient” than an arc 
and of lower temperature, so the 
work structure is not oxidized or 
damaged.” 





For drilling, engraving and slot- 
ting, the tool is a rod. For surfacing, 
the tool is tipped with a l-mm. re- 
volving disk and a jet of water 
washes away eroded metal. Surface 
and speed of cutting are a function 
of current intensity. The disk has 
also been used to “grind” tool tips 
by placing them at the desired angle 
under the disk edge. Tools so shaped 
are claimed more durable than 
ground tools because no_ surface 
flaws are created. 

The same process, with reversed 
polarity and no coolant, is used for 
electrodepositing, either to “improve 
grinding” or to apply such metals 
as molybdenum, tungsten and tan- 
talum, or alloys or compounds. 

Electroerosion has also been used 
for lapping surfaces together, al- 
ternating current replacing direct 
so high points on both surfaces are 
eroded away. 

Soviet claims are that the process 
requires far less power than mo- 
tored tools, and that heavy machine 
tools will be replaced by portable 
“electroeroders.” 


Indians Import British Autos 


NEW DELHI, INDIA—Latest figures 
recently revealed by the Indian gov- 
ernment show that in the six months 
ending October 1, 1946, this country 
imported 3771 automobiles. Imports 
from Great Britain totalled 2688, 
while 798 came from Canada and 
only 285 from the U. S. 
































1946 U.S.Exports to 7 
Latin American 
Republics 
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Metalworking Was 
Responsible for Over 
50°% of U. S. Exports 
to Latin America in 
1946 — Of the seven 
countries included in 
this group, Mexico pur- 
chased $496,100,000 
worth of goods, or ap- 
proximately 28% of 
that going to Mexico, 
Brazil, Cuba, Vene- 
zuela, Argentina, Co- 
lombia and Chile dur- 
ing the year 
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Ruppel Advocates Businessmen 
Plan German Tool Operations 


CLEVELAND—Regulation and plan- 
ning for the machine tool industry 
in the American, English and French 
zones of occupied Germany should 
be placed in the hands of a com- 
mission of businessmen, preferably 
American, in the opinion of Harry 
W. Ruppel, who returned recently 
after spending eight months in Ger- 
many in charge of the machine tool 
and optics section. 

Aside from being in close touch 
with machine shops in the three 
zones, Mr. Ruppel spent three 
months inspecting the machine tool 
industry remaining in the Russian 
zone of Germany. He said he was 
amazed at the speed with which the 
Russians placed German shops in 
operation. He estimated productivi- 
ty at 50% ahead of prewar and war- 
time operatjons. 


Tools Permitted to Rust 


Russian efficiency in _ restoring 
damaged buildings and equipment 
was in sharp contrast to steady de- 
terioration taking place in the U. S., 
British and French zones, Mr. Rup- 
pel reported. In the latter areas, he 
pointed out, precision machine tools 
located in underground shops were 
permitted to rust and corrode with- 
out any effort to preserve them. 

If an American commission was 
named, Mr. Ruppel asserted, the ma- 
chine tool industry could be re- 
stored sufficiently to assure sufficient 
productivity to meet domestic trade 
demands with some added exports to 
help bear part of the nation’s eco- 
nomic costs. 


Russians Took Few Machines 





Contrary to what he had been 
told, Ruppel discovered the Russians 
had taken few of the machines in 
use in Germany back to Russia for 
two reasons—the Russians didn’t 
know how to operate them once they 
had them, and they preferred new 
tools of a more simple pattern. 

German manufacturers were forced 
to scrape the bottom of the barrel 
for materials before any payment of 
any kind was forthcoming from the 
Russians, either in trade money or 
in new raw materials, Mr. Ruppel 
said. 

He found some evidence that Ger- 
man technicians had left their native 
land, some by prodding, for Russia 
or her satellite nations. Russia is 
expected to use the “know-how” of 
these technicians in its own produc- 
tion scheme. 

Mr. Ruppel said owners of ma- 
chine shops in the Russian zone and 
their employees seemed to be faring 
better than those in the other zones. 
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Names tn the News 





R. E. LeBlond John J. Prohaska 

John J. Prohaska, general sales 
manager of the Cleveland Automatic 
Machine Co., Cincinnati, was one of 
the newly elected vice presidents of 
the company. Others were Nicholas 
Peay, former assistant to the presi- 
dent and Richard E. LeBlond, 
president of The R. K. LeBlond Ma- 
chine Tool Co. At the same time 
Frank Stenger was elected secretary 
and assistant treasurer and R. K. Le- 
Blond was elected a director of the 
company. 


William F. Longfield has been 
named chief sales engineer of the 
Warren City Manufacturing Co., 
Warren, Ohio. He has been with the 
Cleveland Punch & Shear Works for 
35 years; the last 10 as chief en- 
gineer. 


George M. Lund has been ap- 
pointed president of the Despatch 
Oven Co., Minneapolis, Minn., suc- 
ceeding the late H. L. Grapp. At the 
same time, C. P. Doherty was named 
executive vice president and general 
manager; G. L. Schuster, vice-presi- 
dent-treasurer and chief engineer; 
Fred Larson, vice president-secre- 
tary and chief electrical engineer; 
and John W. Watson, vice president 
in charge of the Chicago branch. 


John J. Borrup, production man- 
ager of the Pratt & Whitney Aircraft 
Div., United Aircraft Corp., East 
Hartford, Conn., has retired. 


J. Robert Fisgus, formerly with 
Cincinnati Planer Co., has joined 
the sales force of the George Keller 
Machinery Co., Buffalo. 


Carl F. Roby has been named a 
vice president of the Cincinnati 
Milling Machine Co. He was former- 
ly managing director of the firm’s 
British subsidiary, Cincinnati Milling 
Machines, Ltd., Birmingham. 


George A, Scherry has been ap- 
pointed chief electrical engineer of 
the LaGrange, Ill. plant of Grayhill, 
Chicago. 
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Frederick G. Hughes, vice presi- 
dent of General Motors Corp. and 
general manager of its New De- 
parture Div., Bristol, Conn., has re- 
tired after 36 years at New Depar- 
ture. He has been succeeded as 
general manager of the division by 
Milton L. Gearing. Mr. Hughes has 
been with New Departure since 1911, 
when he joined the division as chief 
engineer. — 


R. H. Daisley has been elected vice 
president and director of manufac- 
turing and H. J. McGinn, vice presi- 
dent and director of sales, of the 
Eaton Manufacturing Co., Cleveland. 


Samuel R. Rhoads has been ap- 
pointed manager of the Hydraulic 
Machinery Div., R. D. Wood Co. 


D. S. Harder M. L. Bricker 

D. S. Harder and M. L. Bricker, 
vice presidents of the Ford Motor 
Co., have been named director of 
manufacturing and director of gen- 
ral production, respectively, as part 
of the company’s decentralizing pro- 
gram. Mr. Harder has functional 
responsibility for all manufacturing 
assembly and related activities 
throughout the firm while Mr. 
Bricker is responsible for the manu- 
facture of parts, materials and equip- 
ment in the Rouge and associated 
plants and for providing contribu- 
tory services of the division. 


L. A. Hamilton has been appointed 
manager of the Air Reduction Com- 
pany’s Seattle district, while Herman 
Van Fleet, Jr. has been named man- 
ager of the New England district 
and Emmett W. MacCorkle, Jr., Port- 
land district manager. 


Orville E. Mohler has been named 
general sales manager of Salsbury 
Motors, Inc., Pomona, Calif. 


C. W. Main has been appointed a 
field representative of the Plomb 
Tool Co. with headquarters in 
Denver. His territory includes Colo., 
Wyo., and parts of S. D. and Neb. 


Richard F. V. 
Stanton has been 
elected a_ vice 
president of the 
Pratt & Whitney 
Div., Niles - Be- 
ment -Pond Co., 
West Hartford, 
Conn. He will 
retain his present 
post of assistant 
machine tool 
sales manager. 
He joined Pratt 
& Whitney just 
30 years ago and 
has served in numerous posts since 
then. During the war, he spent a 
year as Machine Tool Consultant 
to the War Production Board. 


R. F. V. Stanton 


David O. Cooper has been named 
assistant to the president of the 
Portsmouth Steel Co. 


Bradford Ellsworth has _ been 
named general manager of the Con- 
solidated - Ashcroft - Hancock  Div., 
Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn., and Hamilton 
Merrill has been elected vice presi- 
dent in charge of manufacturing. 


James G. Osmond, former execu- 
tive vice president, has been elected 
president of the Allen Mfg. Co., 
Hartford, Conn. to succeed Stanley 
K. Dimock, who has been made 
chairman of the board. 


Henry S. Elder has been named 
vice president of Titeflex, Inc., 
Newark, N. J. 


R. R. Donaldson has been ap- 
pointed chief engineer of the Hagan 
Corp., Pittsburgh, succeeding T. A. 
Peebles, retired. 


E. R. Anderson D. K. Maclean 


Edward R. Anderson recently be- 
came district manager for California 
for the Hendey Machine Co., Tor- 
rington, Conn. Mr. Anderson, the 
first direct representative of Hendey 
on the West Coast, formerly was 
sales and service engineer for Hen- 
dey at Chicago. 


D. K. MacLean has been appointed 
export manager for all lines of ma- 
chinery manufactured by Farrel- 
Birmingham Co., Ansonia, Conn. 
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BUSINESS ITEMS 


OBITUARIES 





Allis- Chalmers Mfg. Co., Mil- 
waukee, Wis. has recently adopted 
a revised field organization for its 
general machinery division which 
includes the designation of branch 
offices in the new regions as district 
offices. Managers of the four new 
regions are: W. F. Taylor, New Eng- 
land; J. L. Pratt, Southwest; D. S. 
Kerr, Southeast; and A. J.. Schmitz, 
Pacific. 


Kennametal, Inc., Latrobe, Pa., has 
recently organized the New England 
district, comprising the territories 
formerly covered by the Kennametal 
Hartford, Springfield, and Boston 
Offices, with Lawrence W. Guild as 
manager. Headquarters of the dis- 
trict are at 1537 Main St., Springfield, 
Mass. 


The Aviation Corp. recently ap- 
proved the changing of the company 
name to Aveo Manufacturing Corp. 


Amgears, Inc., Chicago, has recent- 
ly appointed the following repre- 
sentatives: George T. Wright, 19859 
Beach Cliff Blvd., Cleveland to serv- 
ice northern Ohio; R. E. Parry & 
Co., Inc., Buffalo, in uoper New York 


state; and H. C. Hook Co., Inc., 
Worcester, Mass. will handle New 
England. 


The Whiton Machine Co. has been 
organized and acquired the business 
and properties of the D. E. Whiton 
Machine Co., New London. Lucius 
E. Whiton is chairman of the board 
and George A. Highberg, for the past 
10 years vice president and factory 
manager of the Cushman Chuck Co., 
Hartford, is president of the new 
firm. 


Globe Trade Research has been 
formed at 803 Milwaukee Ave., Chi- 
cago, to aid, especially midwestern 
business, survey its prospects in the 
foreign market. Organizers of the 
eoncern are Dr. William Freud, Wil- 
liam Kir-Stimon and G. J. Feigon. 


The Big Three Welding Equipment 
Co., Inc., Fort Worth, Texas, has 
opened a new sales and supplv office 
at 565 West Commerce St., Dallas. 


National Malleable and Steel Cast- 
ings Co., Cleveland, has licensed In- 
dustrial Steels, Ltd., of Sydney 
to manufacture in Australia the 
Cleveland company’s patented car 
couplers, freight car trucks, draft 
gears and other railway specialties. 


Tube Turns, Inc., Louisville, Ky., 
has moved its Chicago offices to suite 
904, Fairbanks Morse Bldg., 600 So. 
Michigan Ave. 
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William A. 
Ross, 68, presi- 
dent of Columbia 


Steel Co., San 
Francisco, died 
April 19. Mr. 


Ross started his 
career as an of- 
fice boy in 1895 
for the _ old 
Washburn - Moen 
Mfg. Co. He rose 
in positions 
through various 
company consoli- 
dations until in 
1930 he was elected to serve Colum- 
bia as vice president and treasurer. 
Two years later he became vice 
president and general manager of 
sales and served in that position un- 
til he was elected president in 1939. 





William A. Ross 


Charles H. M. Atkins, 86, elevator 
and machine tool manufacturer, died 
recently. Mr. Atkins became presi- 
dent of the Warner Elevator Co. in 
1885 and has been chairman of the 
board for the past 10 years. Also, 
he was president of the Cincinnati 
Planer Co. for 15 years and of the 
Acme Machine Tool Co. for 20 years. 


John T. Carroll, sales manager of 
the Crucible Steel Co. of America in 
Buffalo for 25 years, died April 10. . 


Herman Ely, 73, chairman of the 
board of the Greist Manufacturing 
Co., passed away March 26. He 
joined Timken Roller Bearing Co., 
Canton, Ohio in 1909 as secretary and 
remained with them until 1925. He 
was also vice president and a direc- 
tor of British Timken, Ltd. In 1926 
he joined Servel, Inc., and in 1935 
was elected president of Greist. 


Lester St. Clair, 49, master me- 
chanic of The Studebaker Corp. since 
1935, passed away April 15. 


Clarence Kretschman, 78, former 
treasurer of the American-LaFrance- 
Foamite Corp., Elmira, N. Y., died 
April 5. He had been with the firm 
25 years prior to his retirement. 


Morris G. Titterington, 34, presi- 
dent of the Masterform Tool Co., 
Chicago, was killed in an automobile 
accident April 12. 


Max A. Kaiser, 68, retired vice 
president of The American Sheet 
Metal Works, Portland, Ore., died 
April 3. 


Rogers A. Fiske, general manager 
of sales of the Bryant Machinery & 
Engineering Co., Chicago, passed 
away in Santa Fe, N. M., April 16. 


Pell W. Foster, 85, director of 
Foster Wheeler Corp. and retired 
vice chairman of the firm, died April 
21. In 1900 Mr. Foster entered 
the machinery business when he 
founded the Power Specialty Co. and 
served as president for 27 years. 





MEETINGS 





American Gear Manufacturers As- 
sociation. 31st annual meeting. The 
Homestead, Hot Springs, Va. June 
2-4. Newbold C. Goin, executive 
secretary, Empire Bldg., Pittsburgh 
22, Fa. 


American Iron & Steel Institute. 
General meeting. Hotel Pierre, May 
21. Waldorf-Astoria Hotel, May 22. 
New York, N. Y. George S. Rose, 
secretary, 350 Fifth Ave., New York, 
N. Y. 


American Management Associa- 
14-15. General management meeting. 
Hotel Pennsylvania, New York, N. 
Y. June 11-12. Edward K. Moss, 
director of public relations, 330 W. 
42 St., New York 18, N. Y. 


American Society for Quality 
Control. Annual convention and 
Midwest Quality Control Conference. 
Hotel Sherman, Chicago, Ill. June 
5-6. Edward D. Thompson, general 
chairman, P. O. Box 1097, Chicago 
90, Tl. 


American Society for Testing Ma- 
terials. Annual meeting. Chalfonte- 
Haddon Hall. Atlantic City, N. J. 
June 16-20. R. J. Painter, 1916 Race 
St., Philadelphia 3, Pa. 


American Society of Mechanical 
Engineers. Semi-annual meeting. 
Stevens Hotel, Chicago, Ill, June 
15-19. Ernest Hartford, executive 
assistant secretary, 29 W. 39 St., New 
York 18, N. Y. 


Machinery Dealers National As- 
sociation. Convention. Netherlands 
Plaza Hotel, Cincinnati, Ohio. June 
17-19. R. K. Vinson, executive di- 
rector, 20 N. Wacker Dr., Chicago 6, 
Ill. 


Metal Powder Association. Annual 
spring meeting. Waldorf-Astoria 
Hotel. New York, N. Y. May 27. As- 
sociation Headquarters, 420 Lexing- 
ton Ave., New York, N. Y. 


Seciety of Automotive Engineers. 
Summer meeting. French Lick 
Springs Hotel, French Lick, Ind. 
June 1-6. John A. C. Warner, general 
manager, 29 W. 39 St., New York. 
N. Y. 


Society of the Plastics Industry, 
Inc., National Plastics Exposition. 
The Coliseum. Chicago, Ill. May 6-10. 
Wesley S. Thurston, director of 


public relations, 330 W. 42 St., New 
New York, N. Y. 
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COLD-TEMPER 
Taps 


— because they'll out-perform other high speed taps 
on steels, cast iron, alloys, plastics and other abrasive 
materials. Unsurpassed in quality.of cutting steel and 
precision of workmanship they have the plus resist- 
ance to hard service imparted by their exclusive 
deep-freeze treatment at 120° below zero. 

— because they’re ‘‘s-dot-ified’’ for quick, sure iden- 
tification — red dot for cut thread, white dot for com- 
mercial ground, b/ue dot for precision ground. 

— because they're greaseless rust-proofed to keep them 
ready for instant use — clean, dry and shining. 

— because they're ‘‘tap-capsuled’’ in metal capped 
transparent plastic tubes for complete protection and 
ease of selection before removal and handling. 


SOLD EXCLUSIVELY BY 
MILL SUPPLY DISTRIBUTORS 
THROUGHOUT THE UNITED STATES 
AND THE WORLD 


Your LOCAL 


nreadwell 
Distributor 


— because he has been specially selected for his 
ability to provide prompt, intelligent personal atten- 
tion to your tapping needs. 

— because we back him with personal attention to 
every one of his orders at the factory, large or small, 
regular or special. 

— because you get this extra service and the extra 
performance and convenience advantages of 
Threadwell Taps at no extra cost. 


TAP AND DIE COMPANY - GREENFIELD, MASSACHUSETTS, U.S.A. 
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TO COMPLETE 
THIS PICTURE OF 
PRECISION, ADD A 


Starrett Precision 
Measuring Tools are an 
essential part of the picture 
wherever men work with 


skill and accuracy. Be sure to 


J specify STARRETT when you or 
order precision tools. Buy through your distributor. rs yy” 


‘ 


THE L. $. STARRETT CO. - ATHOL - MASSACHUSETTS - U.S.A. 
World’s Greatest Toolmakers 


STARRETT | 


PRECISION TOOLS e DIAL INDICATORS © STEEL TAPES e GROUND FLAT STOCK 
HACKSAWS e BAND SAWS FOR CUTTING METAL, WOOD, PLASTICS 
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REFERENCE BOOK SHEET 


Allowances for 90° Bends in Sheet Steel—t 


BY ALF J. ABRAHAMSEN 


VIRGINIA METAL PRODUCTS CORP. 


(Ed Note: In 1938, American Machinist pub- 
shed Mr. Abrahamsen’s tables for bend al- 
owances, which were based on the existing 
U.S.S. sheet-steel thickness gages (calculated 
n the basis of steel weighing 480 lb. per cu. 
ft.). Sinee then the U.S.S. gages have been 
revised. The weight per square foot has not 
heen altered, but thicknesses have been re- 
sleulated on the basis that steel weighs 501.81 
b. per cu, ft. Net efiect was to reduce the 
thickness of a specific gage of metal, and 
ice to require modification of bend allow- 
And since Mr. Abrahamsen’s earlier 
tables proved to be of considerable value to 
heet-metal fabricating shops, American Ma- 
chinist is publishing tire revised table on page 
169 and in the next number.) 


ORDINARILY the developed length 
of the biank is calculated by some 
such formula as length L = A + B + 
0.4 t. In this formula A and B are the 
inside dimensions of the legs of a 90° 
bend and the 0.4 t¢ (¢ = metal thick- 
ness) represents the amount to be 
added for the bend itself. 

Experience has shown, however, that 
the neutral plane of a formed metal 
part (for gages of No. 10-24, inclusive) 
lies 20% of the thickness from the in- 
side face and 80% of the thickness 
from the outside face. Dash lines in 
Figs. 1 and 2 represent the neutral 
planes of square and reverse bends. 
Since the neutral plane is one in which 
no stretching of the metal takes place, 
it is obvious that the length of the 
formed part along the neutral plane 
will be the correct length, or cutting 
size, of the sheet. 

It is an easy matter to compute the 
distance of the neutral plane from 
either side of the sheet. Similar com- 
putations can be made for each gage 
in common use. Finally, deductions or 
allowances for square bends or re- 
verse bends, either singly or together, 
can be computed and placed in tables. 


SQUARE BENDS. When the dimensions 
are given on the outside of a 90° form, 
the bend is considered square. See 
Fig. 1. 

REVERSE BENDS. When the dimensions 
are given on the inside of a 90° form, 
the bend is considered reverse. See 
Fig. 2. 

Fotos. A fold, such as shown in Fig. 
3, requires no deduction or allowance. 


Sample Calculations 


To show how the tables are com- 
puted, consider two square bends, Fig. 
1, in 16-gage sheet. The lengths of the 
three sides along the neutral axes are: 

2 — 2x0.048 = 1.904 

1 — 0.048 = 0.952 

1 — 0.048 = 0.952 

“3.808 in. 

Correct cutting length of the sheet is 
3.808 in., not 4 in. The deduction to be 
made from the sum of the dimensions 
(which must all be on one side of the 
sheet) is 0.192 in. This amount checks 
with that given in the table, page 169, 
for two square bends in 16-gage 
material. 

Calculation of the cutting length for 
a part with reverse bends will show 
that material must be added to com- 
pensate for the bends. From Fig. 2 the 
lengths of the sides along the neutral 
plane are: 

2 + 2x0.0119 = 2.0238 

1 + 0.119 = 1.0119 

1 + 0.119 = 1.0119 
4.0476 in. 


The amount to be added to the dimen- 
sions of the piece in order to get the 
correct cutting length is 0.0476 in. This 
value checks with the table for the 
allowance to be added when consider- 
ing two reverse bends in 16-gage ma- 
terial. A blank layout, not to scale, is 
given for Figs. 1 and 2 to show the 
location of the bend lines. 


Other features of the table on a 
following page are a column of frac- 
tions and decimal equivalents and a 
column of the weights of sheet steel 
per sq. ft. in gages Nos. 10-24 inclusive. 


Square and Reverse Bends 


Tables of deductions or allowances 
for combinations of square and reverse 
bends, Fig. 4, will be published in an 
early number. These tables are also 
based on gages Nos. 10-24 inclusive. 
They are set up to give the answer 
directly for combinations of from one 
square bend and one reverse bend to 
eight square bends and six reverse 
bends, thus tal:ing in practically every 
case that will come up. In addition, 
values are given for the condition of 
no square bend and one reverse bend, 
and vice versa. The zeros in the head- 
ings indicate the absence of one or the 
other kind of bend. 

The figures given in the tables to 
be published shortly are actually the 
algebraic sum of the allowances or 
deductions for the individual bends. 
In some cases the result is positive 
and is indicated by a plus sign, mean- 
ing that this amount must be added 
to the dimensions on the piece. Where 
no plus sign is given, the figure must 
be deducted from the sum of the 
dimensions. 

In the third horizontal row of figures 
in the headings, one will see a tabula- 
tion of constants. These can be used to 
find the allowance or deduction when 
the gage is not U.S.S. The actual thick- 
ness of the metal is multiplied by the 
constant to get the figure. For example: 

Fig. 1 calls for 16-gage material, or 
0.0598 in. thick. Multiply 0.0598 by the 
constant 3.20 for the two bends to ob- 
tain 0.191 in. given in table. If material 
is other than U.S.S. gage, or say 0.071 
in. thick, deduct 0.071 times 3.20, or 
0.227 in. for the two bends. 
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TO MAKE PLIERS AND WRENCHES 


@ In just one section of the metal working 
industry Footburt Surface Broaching Machines 
are aiding manufacturers of small tools in pro- 
ducing their products faster, more accurately 
or at less cost than with previous machining 
methods. We will be glad to work with you 
and advise you on the advisability of adopt- 
ing surface broaching in machining your 
metal parts. Just send us your blueprints with 
information on hourly production required. 


THE FOOTE-BURT COMPANY « Cleveland 8, Ohio 


Detroit Office: General Motors Building 


Su uu } : 


FOOTBURT PATENTED TOOTH FORM 
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REFERENCE BOOK SHEET 


Allowances for 90° Bends in Sheet Steel—Il 








































































































































































































































































































































] Fractions 
TO DETERMINE CUTTING SIZE OF SHEET STEEL AND 
DECIMAL 
Add all the dimensions which must be on one side of sheet. EQUIVALENTS 
Then deduct for square bends or add for reverse bends the ' 
dimension in the table which corresponds to the number “+ 1/64 | 0.0156 
Square a Reverse 1/32 |0.0313 
Bends Bends 3/64 |0.0469 
I/16 |0.0625 
U.S.S.GAGE DEDUCT FOR SQUARE BENDS OF BEND LINEL —5 6a 10.0781 
no.jequivg 1°} 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 20% |80% J 3/22 |0.0938 
7/64} 0.1094 
24 | 0.02399 0.038 | 0.076 }0.114 | 0.152 | 0.191 | 0.230 | 0.267 | 0.305 | 0.344 |0.382 f 0.0048/0.01918 178 [0.125 
ene 9/64 | 0.1406 
22 | 0.02999 0.048 | 0.096 |0.143| 0.191 |0.240 | 0.287 | 0.334 | 0.382 | 0.430 10.478 # 0.0059] 0.0240 /o 
5/32 | 0.1563 
20 | 0.0359 0.057 | 0.115 |0.172 | 0.230 | 0.290 | 0.344 | 0.402 | 0.460 |0.507 |0.574 J 0.0072/0.02879 11/64 10.1718 
18 |0.0478 90.076 | 0.153 |0.230| 0.306 |0.382 |0.459 | 0.535 | 0.611 | 0.688 10.765 | 0.0095 |0.0382 + an 
16 | 0.05989 0.096 | 0.192] 0.287 |0.382 | 0.480 | 0.574 | 0.669 | 0.765 | 0.861 |0.957 J 0.0119 | 0.0480f — 7732 02188 
14 |0.07479 0.120 | 0.240 10.358 | 0.478 | 0.600 | 0.717 | 0.836 | 0.956 | 1.075 1.195 1 0.0149 | 0.0600 me — 
13 | 0.0897 § 0.143 | 0.287 | 0.430 | 0.574 |0.717 | 0.861 | 1.00 | 1.14 | 1.292 |1.435 | 0.0179|0.0718§| —9 42 |o.2813 
12 10.1046 0.167 | 0.334/0.502{0.670 |0.840/ 1.00 | 1.17 | 1.33 | 1.505 |1.674 0.0209] 0.08379 9/16 [0.3125 
| 11/32 10.3438 
11 0.1196] 0.191 | 0.382 10.574 0.765 |0.960] 1.14 | 1.34 | 1.53 | 1.721 |1.913 J 0.0239|0.09579 3% [o 375 
10 | 0.13459 0.215 |0.430|0.645/0.860 | 1.08 |1.30 | 1.50 | 1.72 | 1.936 12.152 § 0.0269/0.1076§ 13/32 [0.4063 
7/16 |0.4375 
| WEIGHT 
| U.S.S.GAGE ADD FOR REVERSE BENDS PERSQ ET. f _!2/52 |04688 
501.84LB. § !/2 |0.50 
BEND oe: 
/ NO. | EQUIV.I 1 2/3/14 5 6 | 7 8 9 | 10 | 24 curr. | 72108313 
24 | 0.0239 f 0.0096] 0.019 | 0.029 | 0.038 | 0.050 | 0.057 | 0.067 | 0.076 | 0.086 |0.096 1.00Lb. § 2/16 {0.5625 
19/32 | 0.5938 
22 | 0.0299 § 0.0120/ 0.024 | 0.036! 0.048 | 0.060 | 0.07! | 0.084 | 0.096 | 0.107 |0.119 1.25 5/8 10.625 
20 | 0.0359 f 0.014 | 0.029 | 0:043] 0.057 | 0.072 | 0.086 | 0.100/ 0.115 | 0.129 |0.143 1.50 21/32 | 0.6563 
1/ié [06875 
18 |0.04788 0.019 | 0.038 | 0.057] 0.076 | 0.095] 0.114 | 0.134 | 0.153 | 0.172 0.191 2.00 23/32 10.7188 
16 | 0.0598 § 0.024 | 0.048] 0.072] 0.096 | 0.120 | 0.143 | 0.167 | 0.191 | 0.215 |0.239 2.50 3/4 |0.75 
25/32 |0.7813 
14 |0.0747 91 0.030 | 0.060 | 0.090! 0.120 | 0.150 | 0.180 | 0.209 | 0.239 | 0.269 |0.299 3.123 13/6 10.8125 
13 {0.0897 0.036 | 0.072 | 0.108 | 0.143 | 0.180 | 0.215 | 0.251 | 0.287 | 0.323 |0.359 3.75 Te ae 
12 10.1046 § 0.042 | 0.084/ 0.126! 0.167 | 0.210! 0.251 | 0.293 | 0.335 | 0.377 |0.418 4.375 29/32 10.9063 
11 10.1196 90.048 | 0.096! 0.144! 0.191 | 0.240 | 0.287 | 0.335 | 0.383 | 0.431 0.478 5.00 5/16 |0.9375 
31/32 |0.9688 
0 10 |0.13458 0.054 | 0.108] 0.161} 0.215 | 0.270 | 0.322 | 0.377 | 0.403 | 0.484 |0.538 5.625 ” 1100 
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Filling Nozzle 430-F. 
Hollow but not made 
from tubing. 


Filler Valve 
Body Stud. 


Water Nozzle. 


Centering 
Bell 430-F. 


Filling Nozzle 
Tip 430-F. 


Syrup Dispensing 
Tube 430-F. 


When a bottling-equipment manufacturer changed to 
stainless steel bar stock for all syrup-dispensing parts. this 
rustless steel “caught on” with men in his shop as 

quickly as it won the preference of soft-drink bottlers. 

His shopmen like Armco Stainless Steels because they 
find it easier to obtain consistently good machined finishes; 
tolerances are readily held; and they have found Armco 
bar stock more uniform than materials formerly used. 

Best of all, it saves “after-sale headaches” for the 
plant’s trouble-shooters. 


CLOSE TOLERANCES 


The free-machining qualities of ARmco 17 FM (Type 
430F) help these craftsmen achieve extremely close 
tolerances (.0001 to .0002) in machining valves, tubes. and 
centering bells. These are parts of the automatic mechanism 
that drop exact quantities of liquids into bottles 

as they move along a conveyor. 

Bottlers want stainless steel equipment because of its 
handsome appearance and superior resistance to the 
corrosive action of fruit acids, milk, beer, and carbonated 
beverages. And it leaves no metallic after-taste. 

ARMCO Stainless also resists the abrasive action of 
moving bottles and provides the high strength to resist 
static and shock loads, as well as fatigue. 


SHIPPED SAME DAY 


If you see a parallel to this case in the parts or products 
you make, consider using ARMco Stainless Steel bars or wire. 
Many grades, shapes and sizes can be shipped the same 
day your order is received. For more information wire or 
write the Rustless Division, The American Rolling Mill 
Company, 3421 E. Chase Street, Baltimore, Maryland. 


The American Rolling Mill Company 


3421 E. Chase Street, Baltimore, Maryland 


SEND ME DATA 


I make these products. 











Delivery Needed 


Name 








Company 
Street 


City 
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Standard Keyway Broaches 



















































































































































































































































































































































































THE BROACHING TOOL INSTITUTE has adopted these 
standard dimensions for broaches to cut standard keyways 
ae oy 
Tl + 600 series re >A 
las | ie siileiadinin —+, | 
it y, nee, hy os os en +.0005 | 
i F >| | J | 
Cc "> Bike G 
en +.000 4 ' / 
~~~: i NON | 
* 500 SERIES Specify on order whether Notched or Threaded Shank desired. | 
500 | 600 HOLE [LENGTH [LENGTH BiCiIDIiIE|F'IG OF |THREAD | 
SERIES | SERIES | NOM. [DECIMAL TOLER-| sie | cur | eyy cuts | SIZE | 
DIM. DIM. | ANCE | 
501 | 601 | Ae | 0635 |t.0002} % | % | 1% | .1852| 20 313 | 271 | 7'%e| .042 1 %-20 
502 | 602 | ¥%, | .o948 |+.0002| 7% _A | 1% | .1865| 24 367 | .309/ 8% | 058 1 Hels | 
503 | 603 | Az | 0948 |+.0002;} % %_| 2% | .249 33 491 | .433 | 10 058 1 %-16 
504 | 604 | % 126 |+.0002; ¥% Ye 1% | .249 30 | 438 | .364| 9 074 1 %-16 
505 | 605 | % | 126 |+.0002| % A_| 2% | 3115| 36 594 | .520 | 10 074 1 44713 
506 | 606 | % | .1572 |+.0002} *%, % | 1% | 249 | 30 | 525| 436 | 9 089 1 | %-16 
| 507 | 607 A2_| -1572 |+.0002| 7%, % | 2% | 3115] 33 625 | .536 | 10 .089 1 4713 
sos | 608 | X% | 1885 |+.0002| '%| % | 2% | 374 | 36 581 | .476 | 10 mos | 1) | Yaa 
509 | 609 | % | .1885 |+.0002/ *% | % | 3% | 374 | 36 796 | 691 | 10'%. | .105 1 4-13 
' 510 | 610 | % | .2198 |+.0002) *%| % | 2% | 374 | 33 | 557 | .437 | 10 120 1 ¥,-13 
511 611 | %. | .2198 |+.0002} ‘% %e | 3% | .374 42 813 | 693 | 11 %,] .120 1 Y-13 
512_| 612 | “~__| 251 |t.0002| '% % | 2% | 374 | 36 612 | .476 | 10 136 1 4713 
513 | 613 | % | 251 |+.0002| 1__ Ne | 4 499 | 45 877 | .741 | 11'%e_| .136 1 %-1l 
514 | 614 | % | 251 [+.0002/1%| % | 6 624 | 51 | 1.250 | 1114 /13% | 136 | 1 | %-10 
515 | 615 | % | 2828 |+.0002| % | %| 4 | 499 | 42 | m6 | see [u% | as2 | 1 | %-11| 
516 616 | Ho | 2828 | +.0002 | me - Om 6 499 | 51 1093 | 941 |13 | .152 1 A-11) 
517 | 617 A, | .314 | +.0002 | 4 499 45 908 | .741 | 11'%,| .167 1 %-11 
sis | 618 | % | 314 |+.0002| Al % {6 | 409 | 51] ase | 90 fas % | ae7 | %-1 
si9 | 619 | % | 3765 |[+.0002;1%| %| 4 499 | 45 938 | .739 | 11'%,| .199 1 %-11 
520 | 620 | % La [t.0002/ 1% | % | 6 | 499 | 54 | 1189 | 990 [13% | 199 | 1 | %-11 
521 | 621 | % | 439 |+ +.0002| 1 1% ys | 4 | 624 48 1.390 | 1.160 | 12 .230 1 %-10 | 
522 | 622 | X | 439 | [00022 11 |e | 628 | as~ | 161 | 1496 /1s % | 20/ 2 | %-10/ 
523 | 62 | Y% | 5015 | +.0002 | 1% | %) 4 | 624 | 48 | 1312 | 1051 | 12 261 | 1 | %-10) 
[52a | 624 | % | sois |t002/1%/1 | 8 | 624 | 48 | 1377 | 124 /16%| 261 | 2 | %-10) 
525 | 625 % | 5645 |+.0003/1% | '%,/ 4 6365 | 54 | 1438 | 1.146 | 11'%| .292 rs ta -e@] 
[s2e | 626 | % | 5645 |+0003/1% | 1 | 8 | 6865 [1.391 | 1.245 | 16 292 | 2 11-8] 
527 | 627 | % | 5645 +.0003/2% '1% | 12 | 874 | 60 | 1641 | 1495/20 | 292 | 2 [1-8] 
| 528 | 628 “T %_| 627 | +0003, 1% | % 4 | 749 | 60 | 1.625 [1301 | 12%] 324] 1 [1 - 8] 
seo | ees | % | 67 [t00a) 2% 1 | 8 | am | st 1687 | 1495 [16% | see | 2 [1-8] 
530 | 630 % 627 |+.0003| 2 ta 1% | 12 874 57 | 1657 | 1495 |20 | 324 | 2 /|1 - 8! 
sai | 631 | % | 752 |+000311% | '% | 4 | 074 | 60 | 1625 | 1239 /12%| 38 | 1 (1 -8' 
‘532 | 632 | % | 752 |+.0003| 2 1 | 8 999 | 60 | 1688 | 1495 |16% | 386 | 2 11%-7 
533 | 633 | % | 752 |+.0003) 2% | 1% | 12 999 | 57 | 1688 | 1560/20 | 38 | 3 |1%-7 
534 | 634 | % | 877 | +.0003 | 2 2% {i %!I 4 1.124 | 63 | 1875 | 1426 |12% | 449 | 1 |1%-7 
‘535 | 635 | % | 877 | +.0003| 2 2% cc mo 1124 | 63 | 1719 | 1494 [15% | .4a9 2 |1%-7 
53 | 636 | % | 877 |+.0003/2% 11% | 12 [112 | 63 | 1719| 1569 |20 | 499 | 3 |1%-7 
537 | 637 | 1/1002, 1.00031 2 % | % | 2% (1209 | 63 | 1750 | 1239 |10% | su 1 11%- 6) 
538 | 638 | 1 |1.002 |+.0003| 2Y% % | 6 (1249 | 63 | 1750|1499/14%1] 511. | 2 (|1%-6 
539 | 639 | 1 [1002 |+.003/2% 11% | 12 (1249 60 | 1750| 158/20 | su | 3 |1%-6 
# Designates Thread Type Shank. + Minimum length of part recommended to prevent part 
t+ Designates Notched Type Shank. from dropping in between teeth of broach. 
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NLIGHTENED © labor 
leadership and enlightened 
management have come 
to share a vital area of common 


That 


from earnings... that earnings 


agreement: wages come 


come from greater sales... that 


lowered costs... that lowered 
costs come from more efficient 
production. 
Therefore. 
efficient machines, better tools. 


the new, more 
improved methods are the great 


svmbols of our common hope 


TWO HATS 
IN 
THE SAME RING 


the duty of providing the means. To 
hourly rated employees, the duty of 


sales come from 


increased 


EXAMPLE: A further operation to remove the protruding 
metal at the center of the head of the piece illustrated would 
slow down production and increase costs. As the job is 
produced on a Model 60 New Britain Screw Machine, a 


rotating pick-off spindle prevents the piece from twisting 


M-01056 
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for the future. To management, 


making the fullest use of them. 


off before the cut-off tool has finished its travel, leaving the 
surface smooth to the manufacturer’s requirements as the 
unretouched photo shows. The resulting production rate of 
431 finished pieces per hour is a good example of lowering 
costs without lowering any standards, for the benefit of all. 


ow Britain 
ptutomatics 


THE NEW BRITAIN MACHINE COMPAN 
NEW BRITAIN-GRIDLEY MACHINE DIVISION 


NEW BRITAIN, CONNECTICUT 
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Shop Equipment News 





Bryant Automatic Internal Grinder 
Provides Infinite Cycle Variation 


The No. 109 automatic internal grind- 
er announced by Bryant Chucking 
Grinder Co., Springfield, Vt., is de- 
signed for high-production grinding 
of bores from \% to 3 in. in dia. and 
up to 4 in. deep. 

The 109 has a hydraulic and elec- 
tronic control arrangement that pro- 
vides completely selective, infinitely 
variable cycles. Every grinding and 
truing action can be timed to a 
split second to reduce idle time to 
the minimum. Once set up, the op- 
erator need only load and unload 
the work and trip the valve to start 


the cycle. Operation is automatic 
through rough-grind, true wheel, 
finish-grind and return to chucking 
position. 

Cylindrical slide construction is 
used, but the addition of ball bear- 
ings to both longitudinal and cross- 
slides reduces the possibility of grad- 
ual misalignment through wear. 
Slides are grease packed and sealed 
at the ry. 

Driving power to the crossfeed 
and work-drive spindle is from dec 
motors (supplied from built-in recti- 
fiers) permit infinite variation 


Work up to 9-in. dia. can be handled in the 109 which is suitable 
for jobs such as ball-bearing races, gears, rolls and bushings 
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of speeds and feeds. Three adjust- 
able cams control the rate of feed 
by the de. motor drive. They can be 
set to increase or decrease the rate 
of feed at any point in the cycle. 
Five rheostats provide independ- 
ent control of various positions of 
the cycle: one, fast approach for 
rough grinding; two, additional 
rates for rough grinding; and two, 
rates for finish grinding. In addition, 
two electrical timing devices can 
be adjusted to provide the desired 
] th of “spark out” for rough and 
finish grinding. An adjustable stop 
can be set so the feed backs off 
only the amount required for the 
part to be ground, which further 
needs the operation. 
hydraulic or mechanical 
n be used on the wheel- 


Cylindrical slides have preloaded ball 
bearings to provide precision and 
rigidity. Grinding loads are transmitted 
directly to the base of the machine 


Feed control consists of three adjust- 
able cams and five rheostats which 
provide flexibility of adjustment 
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slide. The main traverse is operated 
hydraulically and has four individ- 
ual throttles to allow the best tra- 
verse speed for quick approach, 
rough grinding, wheel truing and 
finish grinding. The mechanical 
short-stroking device can be ap- 
plied when desired. 

Once the machine is set-up the 
door is locked, leaving separate on- 
off controls for the operator, who 
cannot change the cycle. The work- 
head is hydraulically indexed from 
load position to grind position. 

Where high production is desired 
with open tolerances on size and 
finish (+ 0.0005 and 15 rms.) the 
machine can sometimes be set-up 
for a 15-sec. cycle. The wheel makes 
one cut and is trued as the work is 


changed. Automatic loading should 
be used when the cycle is this fast. 

Wheelhead unit on the 109 is a 
high-frequency motor permitting 
speeds up to 100,000 rpm. Standard 
cutting speeds of 5500 sfpm. should 
be used even with small wheels, so 
that 100,000 rpm. should be used 
with a 7/32-in. dia. wheel. A belt- 
driven wheelhead can be used to 
give speeds from 200 to 2400 rpm. 

Two methods of work size control 
are obtainable. The standard meth- 
od is a wheel-truing diamond that 
automatically compensates for wheel 
wear to maintain uniform size and 
accuracy in each piece. An optional 
measuring device will automatically 
gage uie piece through the work 
spindle. 
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100,000 rpm. 
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traverse motor 
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CONTROLS for electric and hydrau- 
lic systems are shown schemati- 
cally above. From the 220/440-v. 
ac. power line, one line feeds the 
hydraulic pump motor, coolant 
pump motor and electronic ac.-dc. 
control. This control has three 
sections, each of which supplies di- 
rect current so motor speeds can 
be varied. One section supplies 
the %-hp. work-drive motor, a 
second the motor to drive me- 
chanical traverse (the grinding 
wheel has both mechanical and 
hydraulic traverse) and the third 
section feeds a %-hp. motor that 
drives the crossfeed screw. The 





Rough feed A 
Rough feed B 
Time delay 
Dress 

Finish feed A 
Finish feed B 


Time delay 











same motor drives a drum with 
adjustable .cams. Speed of drum 
can be varied for each position. 
At any one of four stations the 
rate of feed can be varied and the 
length of time at that rate can 
be set by adjusting the cam. 
Hydraulic system is controlled 
by solenoid-operated valves and 
has the same feature of selective 
speeds for wheelslide traverse. 
Cycle is broken into four parts 
with a throttle at each period to 
select proper rate of traverse. 
High-frequency wheelhead pow- 
er supply is from a convertor 
operated from 220/440-v. ac. line. 








Lewis-Shepard Pallet Truck 
Equipped with Plastic Wheels 


bal 


The Multiple Stroke hydraulic pal- 
let truck is equipped with plastic 
wheels, front and back. Made by 
Lewis-Shepard Products, Inc., 328 
Walnut St., Watertown 72, Mass., it 
saves wear and tear on floor sur- 
faces. It also is equipped with 
“Spring-Lift” booster rollers be- 
hind the rear wheels to eliminate 
bumps caused by ordinary rollers 
and eliminate chamfering of boards. 

The truck is of lightweight con- 
struction, is arc welded and has 
a one-piece box-section frame. Hy- 
draulic lift is from a_ selective- 
stroke-length, double pedal. Capaci- 
ties are from 1000 to 6000 lb., and the 
truck handles single or double, 2- 
way or 4-way pallets. 


C-0-Two Smoke, Fire Detector 
Lights Red Lamp, Sounds Alarm 


An industrial smoke detector de- 
signed to detect fire in industrial 
plants is made by C-O-Two Fire 
Equipment Co., P. O. Box 390, New- 
ark 1, N. J. The unit operates on the 
principle of light reflected by smoke 
particles to a photoelectric cell. Air 
samples are drawn into a detecting 
chamber, and, at the first sign of 
smoke, a red indicating lamp lights 
and an alarm sounds. 


Size Control Chrome-Plate Wires 
Combine Long Wear, Elasticity 


Chrome-plated thread, gear and 
spline wires are announced by Size 
Control Co., Div. American Gage & 
Machine Co., 2500 Washington Blvd., 
Chicago 12, Ill. Said to give five 
times longer wear than ordinary 
high-speed steel wires, the chrome 
wires combine the long wear of 
chrome with the elasticity of high- 
speed steel wires. The longer wear 
factor means longer retention of the 
0.000025-in. initial wire tolerance. 
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WHY IS AN OLD LATHE a Lapaty/ 


Production squeezed out of an old-time 
lathe may check with a micrometer . . . but 
how does it check with an adding machine? 


Any lathe unable to show a reasonable 
profit against the rising tide of material and 
labor costs is plainly a luxury you can't afford. 


Check the output of your present lathes 
against the profit possibilities of new Lodge 
& Shipley Lathes. Here is a typical report of 
up-to-date lathe performance in a famous 
shop*: “OUTPUT—GREATER THAN ANY 
LATHE IN OUR SHOP; ACCURACY— 


IN Cl 
MACHINE TOOL 
SPECIAL PRODUCTS 


NNAT 1 
DIVISION « 3055 
DIVISION” e 


Actual experience in plants of every size is 
as convincing . . . proves conclusively that 
the new Lodge & Shipley 18” and 20” 
Engine Lathes produce more work, more 
accurate work ... at a cost far below 
previous ideas of “efficient” production. 


Lodge & Shipley Engineers will gladly show 
you, with actual production and cost figures, 
just how much these new lathes can save in 
your plant. Write on your company letter- 
head for Bulletin No. 503. 





*Name on request 


OHIO 
COLERAIN 
EVANS ST. 


2 5, 


800 
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Two Rockford Hy-Draulic Slotters 
Give Strokes to 15 off Vertical 


“Inching movement” of the ram is provided for easier setup on the Rockford 
slotters. This model has a 36-in. adjustable ram stroke 


Two large Hy-Draulic slotters are 
announced by Rockford Machine 
Tool Co., Rockford, Ill. The 48-in. 
stroke slotter is new, and the 36-in. 
stroke slotter is improved. 

The column of the slotters is de- 
signed to provide rigidity for the 
heaviest duty work. Ram travel may 
be in a vertical plane or in any 
plane up to 15° off vertical. Stroke 
lengths of the hydraulically driven 
ram are set by valve control from 
6-in. to rated maximum. 

Electric and hydraulic controls are 
centralized on a pushbutton panel 
on the column. Cutting- and return- 
stroke speeds are infinitely adjust- 
able, ranging from 0 to 80 fpm. 

Maximum distance from the table 
to the lower face of the toolhead is 
60 in. on the 48-in. slotter, and 54 
in. on the 36-in. slotter. Table di- 
ameter on each machine is 42 in., 
and table travel is 42 in. longitudinal 
and 36 in. transverse. 

Three types of work feed 
provided: rotary, transverse 
longitudinal. The feed range is 
from 0 to 0.140 ipm. Rotary feed is 
on 6-in. circle on 48-in. slotter, on 
16-in. circle on 36-in. slotter. 


are 
and 


176 


Aerol PW-1642 Pneumatic Wheel 
Provides One-Min. Tire Removal 


The Model No. PW-1642 pneumatic 
wheel with a detachable rim has 
been developed by Aerol Co.,- 1623 
E. Washington Blvd., Los Angeles, 
Calif.. for materials-handling equip- 
ment. Available in three axle sizes, 
114, 1 and * in., the wheel makes it 
possible to change tires in less than 
a minute. 

The tire is removed by deflating 
until just rounded out, pressing a 
detachable rim by hand towards the 
rim until a retainer spring is 
exposed, then removing ring, rim 
and tire. The tire is placed in re- 
verse manner, and then is inflated. 


+1 vy 
oinert 


HAND TAPPER—Precision Midget made 
in three sizes by The Producto Machine 
Co., Bridgeport 1, Conn. Tapper can 
be used on bench, and adjustments 
permit tap spindle to reach any point 
within size of table. Removable spindle 
accommodates bushings for all tap 
sizes within capacity of machine 


MOUNTING PADS — Isomode pads, 
made by The MB Mfg. Co., Inc., New 
Haven 11, Conn., used under machin- 
ery. Made of neoprene in standard 
18x18x5/16-in. size, pads compensate 
for variation in floor surface and elim- 
inate need for hold-down bolts, skids, 
concrete mats or grouting 


SHAKER SCREEN—Unit used with de- 
burring and finishing barrels to sepa- 
rate finished work from tumbling 
medium. Driven by !/>- or 1/3-hp. 
motor, it vibrates elliptically at 380 
reciprocations per min. Movement ad- 
justable to 34 in., and screens avail- 
ble with 3/64- to 2!/,-in. openings. 
One unit serves 3 or 4 barrels. Made 
by Almco, Inc., Albert Lea, Minn. 
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WORDS FROM PROMINENT STEELWELD PRESS USERS 


A LARGE 
MANUFACTURER OF 
OlL FIELD EQUIPMENT 

MADE THE 
DECLARATION BELOW 


ONE OF BUSIEST MACHINES IN PLANT 


“For pressing demands this machine bends back- 
wards in order to give you the brakes. Our Steel- 
weld Press was purchased for a few selected jobs; 
however, it is now one of the busiest machines in 
our plant, performing with ease many operations 
that were complicated prior to Steelweld installa- 
tion. A Steelweld should be a real asset to any 
plant that bends steel.” 


GET THIS BOOK! THE CLEVELAND GRANE & ENGINEERING 60. 


CATALOG No. 2010 gives 
construction and engineering 1408 EAST 281st STREET + WICKLIFFE, OHIO 


details. Profusely illustrated. 


STEELWELD 


BENDING PRESSES 


BRAKING = FORMING = BLANKING = DRAWING = CORRUGATING = PUNCHING : 
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Empire’s All Angle Radial Arm 
Mounts on Standard Drillpresses 













a; 


The All Angle radial arm, announced 
by Empire Foundry & Machine 


Corp., Ashland, Ky., mounts on 
standard 2-, 2%-, 2%- or 23/4-in. 
column ___ drillpresses. Increasing 


chuck-to-column capacity by 16 in. 
and chuck-to-base capacity by 5 in., 
the arm converts standard drill- 
presses into radial drilling machines. 
It eliminates the need for a tilting or 
universal table, although table or bed 
can also be mounted on radial arm. 


| 


PUNCH PRESSES -- Open-back inclin- 
able presses made by Vernon Press 
Div., Ran Corp., Richmond, Cal. With 
one-piece frame of cast semi-steel, 
presses are designed for heavy-duty 
service, have flywheel drive on 30, 40-, 
50- and 90-ton capacity models. Back- 
geared drive will be available on 50- 
and 90-ton models now in production 
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Oakite’s Steam-Cleaning Unit 
Delivers Wet or Dry Hot Spray 


An improved Oakite-Vapor steam- 
cleaning unit for cleaning and paint- 
stripping is announced by Oakite 


Snyder Automatic Special Machine 








Products, Inc., 124 Thames St., New 
York 6, N. Y. An enclosed-coil, 
down-draft flame steam generator, 
the unit delivers wet or dry hot 
vaporized spray under pressures to 
200 lb. Sufficient pressure is gener- 
ated to operate two steam guns si- 
multaneously. 

After initial throttle setting, op- 
eration is completely automatic. The 
detergent solution reaches’ the 
steam-gun nozzle without passing 
through the coils, thus eliminating 
clogging. 12-gal. capacity of the 
fuel tank provides enough steam 
generation for 8-hr. 2-gun clean- 
ing cycle. 

The unit is available as a station- 
ary model, on shop-wheel chassis or 
trailer-type chassis. A %-hp. 110/220- 
v. ac. motor is mounted on the unit. 





Mills Two Cylinder Heads at Once 



























A special machine, made by Snyder 
Tool & Engineering Co., 3400 E. 
Lafayette, Detroit 7, Mich., is de- 
signed for more accurate milling of 
locating spots on auto cylinder heads. 
Workpieces are milled two at a time. 

Operation is automatic except for 
loading, unloading, and cycle start. 
Two loaded fixtures automatically 
index into work position. The dual- 
spindle milling heads feed cutters 










Upon completion 
of milling cycle, 
on this special 
machine, cutters 
swivel to starting 
position, and the 
table indexes for 
unloading. Equal- 
izing locators on 
the fixture assure 
uniform dome 
thickness after 
subsequent mill - 
ing operations 





across two bosses on each work- 
piece, and then the cutters rotate 
about a common center and mill the 
remaining two bosses on each piece. 
Heights are paired exactly, because 
the two locating bosses on each end 
of the cylinder head are milled by 
the same cutter. 

Production is said to be 290 pieces 
per hr. with one operator and 390 
pieces with two operators. 
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TAP RECONDITIONER 


Having one of these DETROIT 4in1 tap reconditioners in 
your shop is just like getting an almost unlimited supply 
of NEW TAPS for next to nothing. With this simple low 
cost machine you can quickly put your worn taps back in 
first class condition. The machine will chamfer the taps, 
grind from 2 to 6 flutes, spiral point them where required 
and polish the points. Pays for itself in a remarkably short 
time. Write today for complete descriptive Bulletin #DTR-3. 








CEA? kD T.0 0 tom 
8432 BUTLER AVE. e DETROIT 11, MICHIGAN 














Niles Improved Car-Wheel! Lathe 
Turns 26- to 52-in. Dia. Wheels 












TOOLS—Line of single-point tools with 
carbide-tipped inserted toolbits made 
by The O. K. Tool Co., Inc., Shelton, 
Conn. Tips have simple lock for quick 
change for turning, boring or facing. 
Carbide is brazed onto toolbits, and 
holder is designed to take thrust of 
high-speed operation 


























Wheel sets equipped with anti-friction bearing housings and as small as 33-in. 
dia. can be mounted on the lathe by means of special faceplate openings 
















An improved 52-in. car-wheel con- tiple V-belts to the  drive-box 























tour-turning lathe is announce by ing and provides faceplate 
Niles Tool Works D Generali Ma- m 0.76 to 2.28 rpm. A 
chinery Corp., Hamilton, Ohio. The 5-hy motor can be used, 
railroad tool handles 26- to 52-1 ' ns ¢ speeds ranging from 
tread-dia. car wheels. C.77 to 2.32 m., With changes con- 

Two massive heads are mounted trolled b: evers on the front of 
on a deep box-section bed. The left- he headstock. Controls on the ma- BENCH GRINDER—Grinder has special 
hand headstock is bolted down, anc ne are centralized. small-diameter motor, is made by 
the right-hand head o- Tool rests are equipped with tur- Bardeo Mfg. and Sales Co., 2450 E. 
vided with power traverse and is t toolposts consisting of 4-sided 23rd St., Los Angeles, Cal. Absegce 
operated by a separate motor at atable tool blocks, holding four of projection in working area between 
the end of the bed. Forward mov urning tools. The rests are adjusted wheels permits unobstructed motion of 
ment of the headstock is through < v rack and pinion, and can be werk. Entire grit portion of wheels may 
friction disk said to eliminate dam- bolted to provide in-and-out move- _ be utilized. Speed is 3600 rpm., and 
age caused by bringing faceplates ment without disturbing setting. mocels have 7, 8- or 10 in. wheels 






too forcibly against wheels. 
End thrust of h ock st iles 






is taken by ball 


















iriven by means r 
nal gears bolted and dowelled to 
them. Faceplate pinions are mou l 
on an auxiliary shaft to mu! iv the 
ratio of the driving shaft and reduce 







sional strains. Maximum distar 


between faceplates is 10 ft. 5 in. 






Gears of the machine are eliher 
enclosed or covered. All running 







parts are oiled by an automatic 
pressure-lubricating system which 
provides continuous supply. Renew- 
able steel wear plates are supplied 
on all important wear surfaces. 
Wheels are raised and lowered by 
means of a pneumatic hoist with 
3-ton capacity. An electric hoist can 
be furnished. 

A calipering device enables the 
operator to size both wheels to equal BORING MACHINE—Heavy-duty two-head boring machine, made by Bristol 
diameter. Six positive feeds range Machine Tool Co., 913 Woced St., Bristol, Pa., takes up three adjustable spindles 
from 3/32 to 9/16 in. per rev. Of in each head. Originally built to machine connecting rods for refrigeration 
faceplates. A 50-hp. adjustable- compressors. Machine turns out one rod per 48 sec., performing two drilling 
speed dc. motor is connected by mul- operations, one rough-boring operation and two reaming operations per piece 
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F More than a 
mere Manufacturing Lathe 





If you're searching for ways to make your production 
dollar go farther, we believe you'll be particularly inter- 
ested in this Monarch 10” Precision Manufacturing Lathe. 
Why? Because you'll get plus values on your investment, 
through the versatility of the machine—values that make 
Monarch the outstanding buy in its class. 
Tn addition to its ability to deliver rapid production of 
small diameter work—and spindle speeds up to 5000 rpm 
permit utilization of carbide-tipped tools for maximum 
production—it is equally suited to a wide variety of more 
specialized jobs, of which the metering pin illustrated is 
just one example. Here a bed-type forming attachment 
increases the range of jobs this standard 10” Precision MA / 
Manufacturing Lathe can handle—profitably. - ;, 


For metal-turning capacity plus, it Turning metering pins on a standard Monarch 10” Preci- 
s aes ee ACM: sion Manufacturing Lathe equipped with one of numerous 
will pay you to investigate Monarch pe gaa tlle ; Hager 

3 available standard accessories, a bed-type forming attach- 
Lathes. We’re anxious to give you more ment, Actuated by a hardened and ground template, the 
tool forms a surface which blends from a straight section 
: at the tailstock end, into a radius, then into another straight 
terms of your specific needs. May section which blends into a decreasing taper and, finally, 
into an increasing taper. 


complete details, interpreted in 


we hear from you? 


THE MONARCH MACHINE TOOL CO., Sidney, Ohio 
FOR A GOOD TURN FASTER —- TURN TO MONARCH 
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Reid Brothers Surface Grinder 
Takes Small Work, Is Hand Fed 


The table-feed handwheel of this sur- 
face grinder is at a height to give easy 
“wrist-action,” minimizing fatigue 


The Model 48 hand-feed surface 
grinder has been added to the line 
of Reid Brothers Co., Inc., Beverly, 
Mass. A machine for smaller work, 
it relieves larger grinders. 

The Model 48 grinds work 4x8x 
9% in. high from the worktable. It 
elevates 125 in. from the work- 
table to the center of the spindle. 
The %-hp. motorized spindle has 
3450-rpm. speed. 

The elevating handwheel is grad- 
uated 0.0005 in., and the crossfeed 
handwheel is graduated to 0.001 in. 
Adjustable graduated index dials al- 
low return to zero on graduations, 
eliminating marking the wheels or 
figuring proper setting on paper. 

With a weight of 900 lb., the ma- 
chine is lubricated by means of Zerk 
fittings and oil cups. Allowing for 
table travel, it is 56 in. wide, 36 in. 
deep and 66% in. high. 


Hanchett Magnetic Knife Bar 
Holds Knives to Extreme Edge 


An electro-magnetic knife bar with 


by laminating alternate’ vertical 
strips of non-magnetic and carbon 
steel. 

The bar assembly is mounted on 
journal brackets and swivels 360° 
by means of a handwheel to give 
desired angle. It locks securely in 
selected position. Holding power is 
supplied by moisture-resistant Her- 
mati-Coil construction. 


Ideal Improved Soldering Tool 
Provides Close Heat Control 


The Thermo-Grip soldering tool, an- 
nounced by Ideal Industries, Inc., 
1057 Park Ave., Sycamore, IIl., has 
been redesigned. Operating on re- 
sistance-heating principle, the unit 
is said to heat 20% faster. It has a 
thumb switch for close heat control. 

The unit includes a transformer 
or power unit and a soldering tool 
operating like pliers and is rated at 
1000 w. Handles are made of light- 
weight plastic. 


Production Devices Air Vise 
Limits Jaw Stroke to 1/4 in. 


The Airlox vise kit, which consists 
of an air vise, a 5-ft. hose and a 
latching foot valve, has been an- 
nounced by Production Devices, 
Inc., Whitehall, N. Y. 

Operated by a leather-cup piston 
assembly, the vise has a jaw-stroke 
limit screw which provides %4-in. 
stroke anywhere in the maximum 
2-in. jaw opening. The full 2-in. 
stroke can be obtained if the screw 
is removed. Gripping force is five 
times air pressure. 


+ me | 


AGRE TAR “ 





press 


“The 
Cities 
and 
(ase 

No. 1: 


report 


RADIAL DRILL BASE—The Super Service radial drill, a standard machine built 

by The Cincinnati Bickford Tool Co., Oakley, Cincinnati 9, Ohio, is mounted 

on a special-type* base. The base is 110!/g in. wide and has hardened steel 

wheels. The 24-fpm. power traverse and power clamping are controlled by a 

pushbutton located at the head of the machine. The 13-in. dia. column, 4-ft. 
arm radial drill has a shortened column and a large lifting bail 


22% more work area has been added 
to the line of Hanchett Mfg. Co., 
Big Rapids, Mich. Said to have uni- 
form distribution of magnetism and 
to hold knives to the extreme edge 
of the bar, it has a top plate made 
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“AIR COMPRESSOR LUBRICATION 





Solving 
AIR COMPRESSOR 
TROUBLES 


“A mining company* in the Joplin area 
was having trouble with the unloading 
valve on an Angle Com- 
pound Air Compressor. 
They were also troubled 
with discharge valve 
breakage of the high 
pressure cylinder. 


lubrication 
ingineer’s 
Report: 


"The previous oil was replaced with 
Cities Service North Star Oil No. 5 
and not a single instance of gumming 
or sticking or trouble of any 
kind with the unloading valve 
Nols of discharge valve has been 
teported in Over two years.” 


“A utility plant* in Springfield, Mo., 
uses compressed air from a single stage 
belt-driven air compressor in connec- 
tion with overhauling jobs of the boil- 

ers in their plant. They are all 
Case oF the water tube type and are 
No.2: overhauled at regular intervals. 
During these overhauls they need a 
constant supply of air. The unloading 
valve of this compressor would gum 
up to the extent that they would have 
to clean it about every other day when 
using a competitor’s oil. I sent them a 
drum of Cities Service North Star Oil 
No. 5 about a year ago, and checked 
with their Chief Engineer last month. 





a-Discharge valves e b-Intake valves e e-Water jacketed cylinder heads 
g-Piston e h-Cylinder wall e j-Stuffing box e k-—Piston rod 
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He tells me they haven’t had to clean 
the unloading valve since putting in 
the North Star Oil.” 


“We have lubricated a 1000 cubic foot 
two-stage air compressor in the Mid- 
Continent area for over three years, 
The customer* says that in 
using Cities Service North Star 
No.3: iI No. 5 in this compressor 
he hasn’t had any valve breakage and 
that carbon deposit on valves and seats 
has been down to practically nothing.” 


*Names on request, 


Case 


a-Discharge valve e b-Intake 
valve e c—Cylinder e d—Cylinder 
jacket e f-Water surrounding 
cylinder 


Solving compressor operating prob- 
lems has been Cities Service’s special 
forte for years. A phone call or card to 
the Cities Service office nearest you 
will bring this engineering experience 
to your plant. There is no obligation. 
For useful information that every air 

compressor owner and oper- 
Free ator should know, write for 
Booklet: ©Y* free booklet, “‘Air Com- 

pressor Lubrication.” Cities 
Service Oil Co., Sixty Wall Tower, 
New York 5, N. Y., Room 68. 


Cities Service 
means | 
Great Service 


CITIES Cities Service Oil Co. 


NEW YORK - CHICAGO 


Arkansas Fuel Oil Co. 
SHREVEPORT, LA. 
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Automatic Drop-Bottom Dump Box 
Handled like Skid by Fork Truck 


A drop-bottom 1 dump box hi 
been designed for use with any 
standard fork truck made by Au- 
tomatic Transportation Co., 149 W. 
87th St., Chicago 20. Ill. Applicable 
to operations involving heavy loads 
of loose material box is illus- 
trated as used 1 a 4000-lb. tele- 
scopic fork truck 

The box can be placed 
lathes, wher 


J 
ie or at 


beneath 
equipment, such as 
loose materials are m: 
late. When filled, it is picked up 
like a skid platform. The load is 
raised and steel loops at the upper- 
rear corners hook over the pegs 
at the top of the truck uprights 
When the forks are lowered, the 
hinged bottom automatically opens, 


‘cumu- 


dumping the lead. 


TRUCKS—Aluminum-clloy trucks made 
by California Pallet Div., Tobey inter- 
national Co., 7005 S. Western Ave., 
Los Angeles, Callif., in three sizes; from 
68-lb. weight for 24x48-in. truck with 
6-in. wheels, to 130 Ib. for 36x72-in. 
truck with 12-in. wheels. Rolling loads 
from 2000 to 5000 Ib. depending on 
6- to 12-in. caster size. Special handles 
and automatic couplings available 
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TRUCK—Two speeds in forward and 

reverse on Model D built by Truck- 

Man, Inc., 1410 W. Ganson St., Jack- 

son, Mich. With 1-ton capacity, truck 

turas in 84!/-in. radius, is 101!/ in. 

long with platform down. Empty weight 
is 915 |b., and lift is hydraulic 


With hole sizes from 1/32 to 1-1/32 
u » air slug ejection, 
closer he centers, 


in., the units hay 
and a con- 
struction of only six parts. Change 
Raar’s Punch and Die Units and replacement are easy, because 
: Neck Bu stripper and stripper guide are re- 

Operate in Smatiest Presses movable by a half turn. 
line of int hans le self-strip- Without retainer, the stepped die 
lifts is an-  constructio s designed for use in 
Co., 1663 N. cut-off, blanking and other press 
s 28, Calif. The operations. The die may be rotated in 
n the smallest relation to the two mounting holes 
a shut to provide clearence for the slug- 


cnenins 


ROTOR SHAVER—The Red Ring rotor shaver has been developed by National 
Broach & Machine Co., 5628 St. Jean at Drummond, Detroit, Mich., to shave 
laminations of motor rotors from the rough in one operation. Incorporating 
the principle of crossed-axes shaving, the machine is said to eliminate the need 
for a final operation to reopen rotor laminations after they have been closed 
or smeared by the turning and grinding operations used in general practice 
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Americ: 


In the old days, on the railroads, a ball was used to 
signal the trains. A high ball meant “Clear track— 
full speed ahead.” 


Today, other balls give the go ahead sign—this 
time, to industry. We speak of the tough, forged steel 
balls in New Departure ball bearings. 


Because these famous precision-made bearings are ball bear- 
ings, they give industry many advantages. New Departure ball 
bearings take heavy loads from any direction with a single bearing. 


They support parts mounted in any position—hold them 
permanently in place with extreme accuracy. They permit higher 
speeds and faster production. They say—to all of industry—‘‘Full 
speed ahead.” Write for your copy of the free booklet, ‘“‘Why 
Anti-Friction Bearings.” 


nothing rolls like a ball 





forged steel 
BALL BEARINGS 


3464 
6 VITAL ADVANTAGES 


e Higher speeds e Simplified design ¢ Lower maintenance costs 
@ Greater accuracy e Every kindecfload e Less friction — less wear 
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Automatic Drop-Bottom Dump Box 
Handled like Skid by Fork Truck 


A drop-bottom skid dump box has 
been designed for use with any 
standard fork truck made by Au- 
tomatic Transportation Co., 149 W. 
87th St., Chicago 20, Ill. Applicable 
to operations involving heavy loads 
of loose material, the box is illus- 
trated as used on a 4000-lb. tele- 
scopic fork truck. 

The box can be placed 
equipment, such as lathes, 
loose materials are made or accumu- 
late. When filled, it is picked up 
like a skid platform. The load is 
raised and steel loops at the upper- 
rear corners hook over the pegs 
at the top of the truck uprights 
When the forks are lowered, the 
hinged bottom automatically opens, 
dumping the load 


beneath 
where 


TRUCKS—Aluminum-alloy trucks made 
by California Pallet Div., Tobey Inter- 
national Co., 7005 S. Western Ave., 
Los Angeles, Calif., in three sizes; from 
68-lb. weight for 24x48-in. truck with 
6-in. wheels, to 130 Ib. for 36x72-in. 
truck with 12-in. wheels. Rolling loads 
from 2000 to 5000 Ib. depending on 
6- to 12-in. caster size. Special handles 
and automatic couplings available 
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TRUCK—Two speeds in forward and 

reverse on Model D built by Truck- 

Man, Inc., 1410 W. Ganson St., Jack- 

son, Mich. With 1-ton capacity, truck 

turas in 84!/2-in. radius, is 101!/ in. 

long with platform down. Empty weight 
is 915 Ib., and lift is hydraulic 


Raar’s Punch and Die Units 

Operate in Smollest Presses 
A line of interchangeable self-strip- 
ping punch and die units is an- 
nounced by Raar Mfg. Co., 1663 N. 
Highland, Los Angeles 28, Calif. The 
units can operate in the smallest 
press equipment and have a shut 
height of 314 in 





With hole sizes from 1/32 to 1-1/32 
in., the units have air slug ejection, 
closer hole centers, and a con- 
struction of only six parts. Change 
and replacement are easy, because 
stripper and stripper guide are re- 
movable by a half turn. 

Without retainer, the stepped die 
construction is designed for use in 
cut-off, blanking and other press 
operations. The die may be rotated in 
relation to the two mounting holes 
to provide clearance for the slug- 
ejector opening. 


ROTOR SHAVER—The Red Ring rotor shaver has been developed by Nationa! 
Broach & Machine Co., 5628 St. Jean at Drummond, Detroit, Mich., to shave 
laminations of motor rotors from the rough in one operation. Incorporating 
the principle of crossed-axes shaving, the machine is said to eliminate the need 
for a final operation to reopen rotor laminations after they have been closed 
or smeared by the turning and grinding operations used in general practice 
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In the old days, on the railroads, a ball was used to 
signal the trains. A high bali meant “Clear track— 
full speed ahead.” 


Today, other balls give the go ahead sign—this 
time, to industry. We speak of the tough, forged steel 
balls in New Departure ball bearings. 


Because these famous precision-made bearings are ball bear- 
ings, they give industry many advantages. New Departure ball 
bearings take heavy loads from any direction with a single bearing. 


They support parts mounted in any position—hold them 
permanently in place with extreme accuracy. They permit higher 
speeds and faster production. They say—to all of industry—‘‘Full 
speed ahead.”” Write for your copy of the free booklet, “Why 
Anti-Friction Bearings.” 


nothing rolls like a ball 





forged steel 
BALL BEARINGS 


3464 
6 VITAL ADVANTAGES 


e Higher speeds e Simplified design «¢ Lower maintenance costs 
e Greater accuracy e Everykindofload e Less friction — less wear 
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Size Control Lapping Machine 
Does Rough and Finish Lapping 





A dual-roll centerless lapping ma- 
chine is announced by Size Control 
Co., Div. American Gage & Machine 
Co., 2500 Washington Blvd., Chicago 
12, Ill. The two-stage machine is for 
producing rough and finish lap- 
ping on cylindrical pieces and is 
said to give.accuracy of less than 2 
microinches. 

Rough lapping is done on the left 
roll, and finish lapping is done on 
the right. Pieces can be lapped with 
no necessity for making setups, ring 
laps or other tools. 


INJECTION-MOLDING PRESS—Motor- 
ized hydraulic press, made by Munton 
Mfg. Co., 9400 Belmont Ave., Franklin 
Park, Ill., has 3-oz. capacity, 50,000- 
lb. clamping pressure. Injection pres- 
sure is 12,000 psi., heating cycle is 
2!/2-0z. per min. without preheating, 
operating cycle is 30 sec., and maxi- 
mum mold opening is 12 in. 


186 


VALVE GRINDER—The Type H valve grinder has been announced by Landis 
Tool Co., Waynesboro, Pa. It handles automotive and airplane valves with 
face angles from 0 to 62!/,° and face dia. from 7/16 to 3!/y in. The Micro- 
sphere-bearing headstock uses collets or V-blocks for chucking. Clamping is 
hydraulic. Loading and unloading may be done with the headstock spindle 
rotating, or the spindle may be cycled to stop when grinding is finished. The 
headstock is mounted on a fixed table which gives support for the entire swivel- 
ling range. Reciprocating movement is adjustable from 0 to 5% in., standard 
wheel size is 20x1x8 in., and the wheel drive motor is 3 hp. 


“Kam-Grip” Milling Fixture 
Has Two Anvil and Jaw Sets 


EY y 


A milling fixture primarily de- 
signed for production milling is 
announced by Manufacturer’s En- 
gineering Service, Inc., 415-16 Se- 
curity Bank Bldg., Toledo, Ohio. 
Equipped with two sets of inter- 
changeable anvils and movable jaws, 
it is also adapted as a workholder 
to operations including tapping, 
drilling, grinding and reaming. 

Known as “Kam-Grip” milling 


fixture, the device accommodates 
square, round and hexagon stock 
from %- to 1%-in. dia. A Lock-and- 
Release rod permits automatic op- 
eration in conjunction with drill--. 
press. The fixture is 4% in. high, has 
a 7% x4%-in. base and weighs 14 lb. 


HAND-LIFT TRUCK—Truck takes loads 

up to one ton. Of light construction, 

it has 70-in. over-all length, 1334x43- 

in. platform area. Handles skid loads, 

boxes, trays and other loads. Made 

by Arcade Mfg. Div., Rockwell Mfg. 
Co., Freeport, Ill. 
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The new induction heating method of 
producing heat treated quenched and 
tempered cold finished steel makes 
possible an unusually accurate control 
of the process. Bars are fed individually 
through the coil and heated to exactly 
the desired temperature. They pass 


immediately through a cone of water 
sprays which is used to closely regulate 
the cooling. The Electreat cold finished 
bars produced by J&L with this pro- 
cess have a degree of uniformity not 
possible with conventional methods. 
Write for complete information. 


JONES & LAUGHLIN STEEL CORPORATION : pittseurscH 30, PA. 
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Parts and Materials 





Three Southco Fastening Devices 
For Metal, Metal Housings, Wood 


Finished rivet. 








0.1675" 











Vie" hole’ 


Three locking 
grooves 





Rivet and pin 














Expanded 
rivet 









' 
Unexpanded rivet 


When a grooved pin is driven through 
this rivet, the slitted end is expanded 


Three fastening devices for metal, 
metal housings and wood have been 
introduced by South Chester Corp., 
308 Boulevard Bldg., Detroit, Mich. 

The blind rivet is made of ano- 
dized aluminum alloy and can be 
fastened by a hammer blow. It is 
cross-slitted at the tip and the hole 
does not go all the way through. 
A grooved pin is used to expand 
the slitted ends and fasten it in 
place. 

The screw fastener can accommo- 
date various thicknesses of metal 
housings and employs a Tinnerman- 
type nut which is riveted to the 
inner sheet. It has applications in- 
cluding fastening airplane and sim- 
ilar housings together. 

The other device is composed of 
a screw and an expanding nut. Es- 


188 





























5 3 
“Retainer 
washer 
' 
H 
Retainer — ae 
washer-~" P 





The spring-type nut on this screw fas- 
tener prevents the screw from loosen- 
ing up in service 


pecially designed for plywood, it can 
be pressed into a drilled hole and 
may be blind if desired. It is 
knurled to prevent turning, and it 
is expanded by the holding screw. 


Colonial Alloys “Prepaint,” 
Bonds in Single Treatment 


“Prepaint,” a material to be applied 
to aluminum and aluminum alloys 
before painting or lacquering, is 
made by Technical Processes Div., 
Colonial Alloys Co., Ridge Ave & 
Crawford St., Philadelphia 29, Pa. 
Applied at room temperature by dip, 
spray or brush, it reacts chemically 
and bonds in 15 to 60 sec. in a single 
treatment. Kept in an ordinary steel 
tank, it is stable, non-flammable and 
non-toxic. 

There is said to be no deposit on 
tank, racks, jigs or fixtures made of 
materials such as steel, copper and 
brass. Aluminum parts finished with 
Prepaint may be painted immediate- 
ly after drying or held over to a 
later time. 








All-State Aluminum-Brazing Flux 
Carries Brazing Alloy to Joints 


An aluminum flux for brazing sheet 
aluminum has been developed by 
All-State Welding Alloys Co., Inc., 
96 W. Post Rd., White Plains, N. Y. 
The flux melts at 950 F., becomes 
quite active at 1000 F. 

Said to go directly from powder 
form into a clear liquid and to leave 
no unmelted granules, the flux gives 
capillary action to the brazing al- 
loy and helps carry it along the 
seams or joints to be welded. If parts 
that have been welded are sub- 
merged in hot water while still hot, 
nearly all the flux is removed. 

Known as All-State No. 31A flux, 
the product may be used with No. 31 
sheet-aluminum brazing rod on all 
types of sheet aluminum. 





Goodrich Light-Duty V-Belts 
Use Rayon as Tension Member 


Rayon is used as the reinforcement 
or tension member of all light-duty 
and automotive V-belts made by 
The B. F. Goodrich Co., Akron, Ohio. 
The rayon construction is said to 
give 50% increase of belt life, par- 
ticularly at elevated temperatures, 
over the cotton previously used. All 
V-belts are made with heat-resistant 
rubber compounds. 

The characteristics of rayon pro- 
vide high elongation during tension 
change and quick recovery. with 
small change in permanent length. 


Unisplice Belt Splice Method 
Eliminates Hooks and Laces 


The Unisplice belt splice provides a 
method by which woven cotton belt- 
ing can be spliced at the workplace. 
Made by Unisplice Belting Co., 1150 
Wolfendale St., Pittsburgh 12, Pa., 
the splice has no hooks or laces, It 
eliminates the necessity for special 
prewoven sizes for each installa- 
tion. Thus on drives where the pul- 
ley is located between bearings, the 
drive need not be dismantled to re- 
place an endless belt. 
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Now, with this new Wcaate Wlaa KEYWAY BROACH KIT 








HERE’S HOW 
iT WORKS 


Just drop the right size 
bushing in the bore, insert 
the broach of the desired 
keyway width in the bush- 
ing slot, place it under the 
Arbor Press, (the light, 
strong, inexpensive du 
Mont Arbor Press is ideal 
for the purpose) and press 
it through, using a shim and 
second pass to get the ex- 
act depth desired. You can 
do the whole job in one 
minute or less. 







Cut your own keyways in gears, milling 







cutters, pulley hubs, collars, couplings or 






what not — and do it in a fraction of the 






time at a fraction of the cost of setting up a 






machine tool for the job. Even if you only 






have occasion to use this Kit a few times a 







year it will soon pay for itself. As you can 





see, everything you need is included in the 


Kit. 














Get This Useful Keyway 
Reference Manual 


Let us mail you the name of the nearest dis- ' 
tributor with our new Catalog “‘A’’ contain- T a) e U M '@) N T ‘ 
ing complete information and prices on all 


sizes of Keyway Broaches ond Kits as well 


as valuable reference data. ¢ re) R ae R A T O N , 


Ask your Mill Supply Distributor to show you GREENFIELD, MASSACHUSETTS 
the du MONT Minute Man Keyway Broach 
Kit and du MONT Arbor Presses. 
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1 Am I obtaining maximum number of square 
inches cut per blade? 

Am | using correct feed and speed to balance 
production against tool cost? 

Do | use correct length and pitch of blade for 
size and type of material being cut? 

Am | nesting materials in the most efficient 
manner? 

Am | cutting my material in the shortest possible 
time consistent with normal blade life? 


AM | USING THE RIGHT BLADE? 


Co UU & & WN 











- you can answer “yes”’ to all six, then you can be sure 
your production hack saws are operating most efficiently. 
The Barnes Hack Saw Production Calculator (free on re- 
quest) has information that will enable you to answer 
"yes" to some of these questions; Barnes Service Engi- 
neers can give you the correct answers to all of them! 


Why not let us match our top quality hack saw blade plus 


our knowledge of metal sawing against ay 


your cutting problems. Then you are 
assured your production power hack 


saws will deliver maximum cutting Colt 
efficiency. / woustriat 
/} istriputor 


for speedy delivery 4 


Your Barnes Distributor will have a Barnes 
Service Engineer call on you whenever 


of Barnes Blades 
and other industrial | 


products 4 
. vuevvws 


you say—no obligation. 
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All-State No. 31 Brazing Rod 
Used on Thin Aluminum Sheets 


The No. 31 sheet-aluminum brazing 
rod has been developed by All-State 
Welding Alloys Co., Inc., 96 W. Post 
Rd., White Plains, N. Y. Especially 
useful for thin sections, the rod 
melts at a temperature well below 
the melting point of aluminum and 
is said to require less preheat and 
less flux than’ other rods previously 
available. It can be used on the 
thinnest commercial sheet aluminum 
and is said to produce corrosion- 
resistant welds with a_ tensile 
strength of 30,000 psi. 





PILLOW BLOCKS—Self-aligning pillow 
blocks and flange units made by Anti- 
Friction Bearings Co., 2020 S. Figuero 
St., Los Angeles 7, Calif. Ground 
adapter sleeve is inserted so that one 
pillow block can accommodate number 
of shaft diameters. After shaft is lo- 
cated, housing is clamped on spherical 
self-aligning bearing. Line takes 5- to 
3-in. shaft dia. in both pillow blocks 
and flange units 


Westinghouse Hiperco Alloy 
Has High Magnetic Saturation 


Hiperco, a magnetic alloy for light- 
weight electric motors, has been de- 
veloped by Westinghouse Electric 
Corp., 306 4th Ave., Box 1017, Pitts- 
burgh 30, Pa. The alloy, which is 
35% cobalt, 64% iron and 1% 
chromium, is said to have the high- 
est magnetic saturation point of any 
known metallic material, which per- 
mits the design of motors with less 
metal for the same power. 

The 1% chromium makes the alloy 
workable. Quenching and cold roll- 
ing make the metal strong enough 
to coil it like wire, and it can be 
reduced to 0.002-in. thickness. It is 
tough enough to withstand intense 
vibration. 
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STEEL BACKING y 

1 CONVENTIONAL 
BOLT FASTENING 

DIRECT CONTACT 

TAPPED BLIND 


HOLE 








MACHINEABLE 
AREA AT ANY 
SPECIFIED LOCATION 


CONTINUOUS 
SURFACE 
SOLID 
CARBOLOY 











Mounting Method Provides 
nterrupted Carboloy Surfaces 








CARBOLOY PUNCH 
AND DIE SET shown 
here illustrates how 


= =fBolting to Tapped Blind-Holes 


= studs are used to at- 
—exclusive ... 


this Carboloy-developed mounting- 


tach carbide to mount- 


w . . , P i : 

" od tremendously widens cemented carbide’s range ing. This gives a solid 

7 kefulness! steel backing for the 

4 ; carbide punch, greatly 

} 2 : : 

aa boloy Cemented Carbide sections are supplied to your apo oe — 
a . : . : o resist shock. 

er fications, already equipped with machineable inserts 

h may be drilled and tapped for bolting into place. 

a , , A 

nn large sections of carbide can now be easily mounted 


ks e needed. By blind-tapping, “through holes” are 


inated, giving continuous uninterrupted surfaces. , , , 
ere P Direct contact of carbide with back-up metal increases 


impact resistance. Users can specify desired locations of 


5-STAGE CARSOLOV PROGRESSIVE attachment points, and drill and tap inserts in their own 


: LAMINATION DIE, in which the 
“ female members for the first, second shop. 
4 are <I and third stages are attached te the Typical of the range of applications are: Wear parts on 
“a : a ‘ steel die block by the new method. Gxt hi ides ole nese dsh 
ic i a nie ier chendindihds dies, tani xtures, mac ne ways, guides, wo ests and s oes, com- 
‘S- — ™ by lighter-toned spots above stud pound, progressive and segmental dies, crank guides, cam 
. — . locations. The large carbide punch liners, punches, wear plates, and many others. For further 
o : newness T for the first st d th : , . ; 
h ~ ae a es eee eee ee details, write: Carboloy Company, Inc., 11139 E. 8 Mile 
N= : adil punches for the third stage are also . ey - ’ 
ny we! attached by this method. All working Ave., Detroit 32, Michigan. 
r= : parts of this die set are of Carboloy 
2SS ‘ = Cemented Carbide, including dies, ¢ A 4 B oO L oO  f C Oo. I N Cc e 
ee _ punches and guide and locating pins. ° i - , 
oy 11149 E. Eight Mile Ave. Detroit 32, Mich. 
li- 
igh 
be 
is 
ase CEM.EN TED 


CARBOLOY 
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do it well, automatically. 









manual operation . . 






sensitive platen movement. 








HYDRAULIC PRESSES AND VALVES F 







FORMING 
COINING 








HOT FORGING 


HIS self-contained HYDROLECTRIC Forming Press can 
do a big job for Hot Die-Forging or Forming... and 


The original 2,000-ton press ot this model was designed 
for the forming of splice plates to size and shape from 
blanks, at a minimum production rate of five per minute. 


Standard equipment contains a centralized control 
system providing for full automatic, semi-automatic or 
. just by setting the selector switch. 
Also available is a special die-setting control providing 


Outline your needs so that we may send descriptive litera- 
ture, or the advice of our engineers. R. D. Wood Company, 
Public Ledger Bldg., Independence Square, Phila. 5, Pa. 
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Practical Push-Pull Solenoid 
Takes Low Operating Current 


A solenoid adaptable to push or pull 
work is announced by Practical 
Electric Co., 4505 Oakwood Blvd., 
Melvindale (Detroit), Mich. Con- 
sisting of five component parts 
(base, armature, coil, coil locks and 
backstops), the solenoid may be 
disassembled and the coil replaced 
by removing two screws which hold 
the backstop in place. 

The T-shaped armature is de- 
signed with a self-contained, built- 
in pusher, and voltage rating of 
each coil is indicated by a lead- 
wire color code: red: 440 v., black: 
220 v., and green: 110 v. Low op- 
erating current prevents harmful 
temperature rise. 





Callite’s Molybdenum Tubing 
Can be Worked and Machined 


Seamless molybdenum tubing is 
available in commercial quantities 
from Callite Tungsten Corp., Union 
City, N. J. Sizes range from 0.040- 
to 0.500-in. O.D., and in lengths to 
9 in. Other diameters may be ob- 
tained on special order. The tubing 
can be welded to materials such as 
iron and nickel. It can be worked, 
shaped or machined within reason- 
able tolerances. 


Matthews Ink-Printing Machine 
Prints Trademark, Name, Grade 


A printing machine for making con- 
tinuous or spaced ink impressions 
on tool steel, sheet steel or steel 
tube has been announced by Jas. H. 
Matthews & Co., 3956 Forbes St., 
Pittsburgh 13, Pa. It can be used to 
print trademark, manufacturer’s 
name, grade or specifications over 
the entire length. Interchangeable 
segment shaped rubber-type and 
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SURVEYS SHOW IT* 
SALES PROVE IT 


ExpustriAL and manufacturing plants repre- 
sent by far the largest classification of file users, 
and therefore offer one of the best sources for 
checking file-brand preferences, 


* A wide, impartial survey, conducted last year 
by a prominent industrial magazine, showed 
Nicholson a 67.5% first choice; 12.2% second 
choice; 2.4% third choice — or 82.1% “one-two- 
three” choice — among industrial purchasers. Such 
buying habits are undoubtedly influenced by the 
expressed preferences of production heads, shop 
foremen, and workers themselves. 


° NICHOLSON FILE CO. e 
U.S.A.% 4 
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29 ACORN STREET, PROVIDENCE 1, R. |. 


(in Canada, Port Hope, Ont.) 


* A prewar survey of similar nature was similarly 
“Nicholson” by a wide margin. 


* Recently the released results of a “hobby” 
magazine’s survey among industrial, professional 
and amateur craftsmen showed a 75% preference 


for Nicholson file brands. 


* Retail hardware—another “preference pulse”— 
offers support: In this field an independent series 
of local surveys likewise indicated a clear-cut 
“majority” for Nicholson brands. 


All of which is cumulative, contributing evidence 
of Nicholson ieadership in files . . . a leadership 
that has been hard-won through unfaltering 
adherence to high-quality manufacturing stand- 
ards; constant search for improvements and new 
designs; and conscientious service to customers 
like you and your supply house. 
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TRUCK LOADING 
1,000 Ib. Gas “Trucloader”’ 





WAREHOUSING 
1,000 Ib. Gas “Trucloader™ 





RECEIVING 
1,000 Ib. Electric “Trucloader™ 


— 












TRANSPORTATION 
A new series of Towing Tractors 








ATTACHMENTS 


Small Business NEEDS 


CLARK’S cost-cutting benefits 





¢Small Business... 


SHRINKS HANDLING COST 


A St. Cloud, Minnesota contractor cuts 
handling costs to a minimum with CLARK 
“Trucloader”. 


eSmall Business... 


DOUBLES STORAGE SPACE 


The nation’s many franchise bottling plants 
save space, time and money by handling 
unit loads with CLARK fork trucks. 


¢Small Business... 


CUTS ACCIDENTS, DEMURRAGE 


CLARK fork trucks speed the loading and 
unloading of box cars and trucks, and re- 
duce accidents, damage and demurrage. 


¢Small Business... 


SPEEDS MATERIAL FLOW 


The new “CLARKAT” towing tractor is an 
ideal medium for savings on long hauls 
between sidings, docks and warehouses. 


¢Small Business... 


MEETS VARIED NEEDS 


The many attachments and devices for 
CLARK fork trucks enable a single machine 
to perform a number of different jobs. 











Seoops Cranes Rams Clamps etc 
ee ee ae ——_—_——_— re 7 
i and Small Business needs MATERIAL HANDLING NEWS...showsnew | 
r machines, new devices, new methods thot cut production cost. 
CLARK TRUCTRACTOR | 
1 | 
! Division of CLARK EQUIPMENT COMPANY I 
| BATTLE CREEK, MICHIGAN rl 
! OTHER PLANTS — BUCHANAN, JACKSON. BERRIEN SPRINGS. MICHIGAN f§ 
] Other CLARK Products i 
' FORK LIFT TRUCKS ELECTRIC STEEL CASTINGS j 
TOWING, DUMP AND DRILLS METAL SPOKE WHEELS 
] CUT COST FACTORS SHOVEL TRACTORS & GEARS AXLES & HOUSINGS i 
j WITH CLARK RAILWAY TRUCKS TRANSMISSIONS ] 
: TRUCTRACTORS Prices on CLARK products will not be advanced in excess of increased costs. | 
—_—— ne rn ae eee ee ae ee Ce 
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logotype dies are employed, and any 
quarter section can be quickly 
changed with a special device. 

It prints both flat and round bars 
from % in. square or % in. dia. up, 
and flats or sheets from % in. wide. 
Separate machines are required for 
round bars, for flats or squares, and 
for sheets and strips. 


Vickers Self-Contained Units 
Are Hydraulic-Power Sources 





Power units are made by Machinery 
Equip. Div., Vickers, Inc., 1400 Oak- 
man Blvd., Detroit 32, Mich. The 
units are available in standard sizes 
and types of 20-, 30- and 60-gal. 
tank capacity, equipped with con- 
stant-delivery vane-type pumps. 

The self-contained units combine 
oil reservoir, pump-suction filter, 
combination filler cap and air 
cleaner, and accessories. They are 
complete power sources for hydraulic 
systems. Three types of pumps are 
available in wide range of capaci- 
ties: single and two pressure for 
1000 psi. and two stage for 2000- 
psi. continuous-duty operating pres- 
sures, as in unit shown. 


Ampco Shielded-Arc Coating 
Developed for AC. Electrodes 


An improved shielded-arc coating 
has been developed for the five 
grades of Ampco-Trode ac. electrodes 
manufactured by Ampco Metal, Inc., 
1745 S. 38th St., Milwaukee 4, Wis. 
The aluminum-bronze electrodes are 
recommended for welding cast iron, 
malleable iron, aluminum and silicon 
bronzes, and other metals. Ac. trans- 
formers with 75 to 85 v. open circuit 
are used. 

The electrodes are said to strike 
easily and not to “snuff-out” on ac. 
Characteristics have been improved 
for de. welding. 
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START WITH YOUR JOB 


Half Finished 


— 


| STEEL SCRAP 
is urgently needed 


' 
i 
i 
| 


Help the Steel 
Industry to help 
you get more Steel 


a ad 


RUSH YOUR SCRAP 
BACK TO THE MILLS 


heehee ee Ae 


W&D 564 
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HEN it’s dies you’re making 
—small or large—or various 
other forming tools or gages or 
certain fast-wearing parts of ma- 
chines, FCC Tool Steel Cast-To- 


Shape can really save you money. 


Very intricate shapes can now be 
cast in one piece within an eighth- 
inch of finished size. This means 
that you pay for less steel to begin 
with, and reduce machining time 


substantially. 


Air Hardening, Oil Hardening 
and special Hot Work Tool Steels 
of various grades—each a thor- 
oughly dependable performer in 


its class—are promptly available in 


this modern, economical form. 


Any Allegheny Ludlum branch 
office can give you full particulars, 


or write for data. 


ALLEGHENY 
LUDLUM 


STEEL CORPORATION 


Forging and Casting Division 
DETROIT 20, MICHIGAN 











SLA MLLLOTU 


SHOULD A MAN OWN HIS OWN 
TOOLS? 

The desire to possess one’s own tools 

goes back to the early industrial era 

when engineering was a compara- 

tively new science and pride of craft 

a well-defined characteristic. 

Many new practical problems 
were then cropping up in shops ill 
equipped to deal with them, and en- 
thusiastic and resourceful men spent 
not only their long working hours 
but also much of their scanty leisure 
in finding the answers. The breed 
has not died out, notwithstanding the 
general modern attitude of indiffer- 
ence to work and the popular clamor 
for shorter working hours and more 
pay. 

Thinking out and making the tool 
for the new and difficult job was 
meat and drink to those early crafts- 
men—the difficulty being the main 
incentive; the joy of achievement, 
the solace and reward. In this way 
a race of craftsmen emerged, pain- 
fully but gloriously triumphant, and 
just because the gage bench and 
the tool section are the only real 
craft jobs left in an age of specializa- 
tion, we find there more men in 
proportion to their numbers con- 
sumed with the desire to make or 
possess the tools of their craft than 
in any other section of a modern 
engineering works. 

Another factor which encourages 
gage and tool men to own their tools 
is the varied nature of the work 
in which they are engaged and the 
number of fine tools which they are 
called on to use. Reduced to its 
lowest common denominator, it is a 
matter of convenience. How much 
easier to open one’s well-stocked tool 
chest and select a tried and trusted 
tool than to pay a visit to the crib 
to be handed out a suspiciously new 
and unfamiliar creation. Tradition 
dies hard, and in a world of chang- 
ing modes and values the wisdom 
of clinging too closely to tradition 
may be doubted. Homemade tools 
had, and still have their value, but 
modern precision tools, like modern 
life, become more expensive and 
complex as time goes on and a work- 
ing mechanic’s financial resources 
cannot and should not be expected 
to stand the strain involved in the 
purchase of costly modern precision 
tools. 


ROUND TABLES 


C. D. Mackinnon 
Lanarkshire, Scotland 
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‘han w+hether you are laying out a design, tooling up for production or 
jern meeting an assembly schedule, Torrington Needle Bearings can help 
you speed up every operation. You can 
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a Save time with Needle Bearings... 
are 

» its first because their sturdy, compact construction helps simplify man 
‘ Y P P plity y 
is a design problems. Then, too, they help reduce fabricating time—a plain 
nuch bore, machined to proper dimensions, provides the bearing housing. 
tool ‘ . 
uted And assembly is speeded because no spacers or retainers are re- 


crib quired—and installation involves only a simple arbor press operation. 
new 


Thus, you can save production time and reduce costs with Torrington 
ition Needle Bearings. Our Catalog #32 contains complete data includ- 
vad ing many helpful production suggestions. 
ition 
= THE TORRINGTON COMPANY 


. but TORRINGTON, CONN. SOUTH BEND 21, INDIANA 
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_ TORRINGTON BEARINGS 
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Offices in All Principal Cities 
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34,268 HOLES 
PER GRIND 


WENDT-SONIS 
CARBIDE TIPPED 


TWIST DRILLS 


Records of drill performance kept by a 
large manufacturer producing cast iron 

arts, show how W-S Carbide Tipped 

wist Drills average 43 times more 
holes between grinds. Comparisons 
were made on drilling operations in 
cast iron. Parts were drilled on multi- 
ple-spindle automatic machines. For 
faster, cleaner lower-cost —. try 
Wendt-Sonis Carbide Tipped Twist 
Drills in your work. These tools are 
recommended for drilling plastic and 
other non-metallic materials as well as 
non-ferrous metals, Get details in con- 
nection with your job requirements. 
















FREE New Catalog Sheets just 
off the press. Contain latest data, 
sizes, and prices. Most sizes IN 
sTock. Write: WeNnpt-Sonis Com- 
PANY, Hannibal, Missouri and 580 
North Prairie Avenue, Hawthorne, 
California. 
















TOOLS 


CUTTING 

BORING TOOLS @ CENTERS @ COUNTERBORES @® SPOTFACERS @ CUT-OFF TOOLS 

DRILLS @ END MILLS @ FLY CUTTERS @ TOOL BITS @ MILLING CUTTERS @ REAMERS 
ROLLER TURNING TOOLS @ SPECIAL BITS 


CARBIDE 


198 





WHEEDLER OR NEEDLER? 
The man I have in mind was an ex- 
pediter of the real kind, and would 
probably be called a needler. The 
group of shops and foundries where 
he worked employed about 600 men 
and women. 

When he arrived, nobody except 
the superintendent knew he was an 
expediter. He was considered a first- 
class mechanic in several lines—and 
he actually was. He was one of the 
most agreeable men I ever met. First, 
he pleasantly made the acquaintance 
of every foreman in the place; then 
he startcd to get acquainted with 
the men and women. He had a mar- 
velous memory and soon could call 
many of those in the plant by their 
first names. His aptitude for doing 
little odd jobs attracted much atten- 
tion; then he began his real work. 

His first step was to do a small job 
on a bench near a slow man. Ap- 
parently, he paid no attention to 
anybody, but he got the man’s atten- 
tion, got him interested, then showed 
him how to increase his speed by 
doing his work so-and-so. He moved 
on after the man had “caught on.” 
He got together with many men 
where there were bottlenecks, and 
in practically all cases, he boosted 
production by the right amount of 
know-how, wit and optimism. In 
time, many men and women who 
were interested in their work would 
stop him and ask if he could help 
increase the amount of their produc- 
tion. In more than a few cases, one 
would say tc another: “Get Sam, 
he’s pretty good at that.” Probably 
in half of these cases, he indicated 
how the same task could be per- 
formed with less work. 

He was there a year, then left be- 
cause his contract was finished, but, 
afterwards, he was twice called back 
for short periods. His was a dispo- 
sition and character exactly suited 
to this type of occupation, and he 
made a success of it. 

F. H. Stebbins 
Worcester, N. Y. 


What is the secret of getting the 
most work from the workman? Ii 
is certain that some means are ques- 
tionable. Any method that will leave 
an ill effect which will smoulder 
and eventually break into flames cer- 
tainly is not desirable. 

The worker understands that the 
foreman is the company representa- 
tive, and that his job is to see to it 
that the work gets out in a manner 
consistent with good judgment. A 
leader who commands respect from 
the men under him must essentially 
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Cr UCible ™ Your loca] 


CALL CRUCIBLE 


for Useful Literature, 


Engineering Service, 


WAREHOUSE STEELS 


ASK YOUR FRIENDS why they rely on Crucible’s full 
warehouse service . . . for specialty steels, useful liter- 
ature, and the helpful advice of metallurgists and 
engineers on the selection, use, working, and heat 
treating of these steels. 

Tell Crucible your needs and difficulties, whether 
or not you're a customer. And remember that your 
nearest Crucible branch office and warehouse carries com- 
plete stocks of all sizes and grades of high speed, tool, 
stainless, alloy, machinery, and special purpose steels 
normally used in your locality, 

Here you can get all the steels you need . . . and 
get them fast. Make Crucible’s stockroom your 
stockroom . . . cut down your inventories . 
simplify and centralize your buying. Get the habit 
of calling Crucible for specialty steels plus engi- 
neering service. 


. Vernon 8811 

. Plaza 2883 ‘ 
Kirkland 0435 i d 

; Cleveland,3521 


Rockford .« . 
San Fraffcisco . 
Seattle . 


. Spaulding 0300 
Kirby 3666 
Henderson 9400 Springfield . 
. Tabor 7218 St. lewis. .. 
pameo 5-82 St. Paul. . 
6 Syra 


CRUCIBLE STEEL 





HIGH SPEED - TOOL - STAINLESS - ALLOY 


Chrysler Building, 405 Lexington Ave., 


Ne 


finn 


[z 





@ Rex High Speed Tool Bits 
Folder giving characteristics and 
applications of Crucible’s Rex 
high speed tool bits. 


© Rexalloy Cas? Non-Ferrous 
Cutting Alloy 
A folder on Crucible’s Rexalloy 
tipped tools and tool bits for 
applications between high speed 
steels and tungsten carbides. 
Speeds and feeds on various 
materials; bit sizes; economies; 
increased efficiencies. 
© Max-el Machinery Steels 
Chemical and physical data on 
Crucible’s Max-el machinery 
steels, with typical applications. 


OTool Steel for the 
Non-Metallurgist 

A 32-page book on tool steels, 

their application and 

heat treatment. 


iy 
U 


OCharacteristics of 

Rezistal Stainless Steels 
Grades analyses, type numbers, 
proper ies, heat treatment, 
forging, cold working, drawing, 
machining, and welding 
Crucible’s Rezistal Stainless Steels. 


OSteel Analyses 

Handy wall chart, listing analyses 
of high speed, tool, stainless, 
alloy, machinery, and 

special purpose steels. 


@Data Sheets on 

Various Steels 
Individual data sheets on leading 
Crucible Steels of the following 
types: High Speed; Hot Work; 
Die Casting Dies; Air, Oil and 
Water Hardening Too! Steels; 
Plastic Molding; Alloy; and 
Machinery. Analyses, 
applications, critical temperature, 
forging, annealing, hardening, 
tempering, hardness and 
TTT curves where pertinent. 


HT 





Send for data sheets on all 








steels you use. 


Crucible Steel Company of America 
Dept. AA-7, 405 Lexington Avenue 
New York 17, N. Y. 


*lease send me the free Crucible literature as checked. €} —— 
© Send data sheets on__ 











URPOSE STEELS ,o'NOUSTRY 


, and Distributors in Principal Cities. Consult 
Directory or Thomas’ Register for Nearest Office 












DARNELL 
CASTERS 



























For light or heavy 
duty service Darnell 
Casters and Wheels 
are made for a long life 
of trouble-free usage, 
to protect floors and 
increase employee 
efficiency. 


A 
SAVING 


AT 
EVERY 
TURN 

















DARNELL CORP LTD 


LONG BEACH 4 CALIFORNIA 






40 WalKE—R ST NEW YORK 13 WY 





16 NM CLINTON CHICAGC 4 
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be thoroughly conversant with his 
job. He must know the ins and outs 
of the trade and be a student of 
human nature. He will, if he is wise, 
show no favors nor encourage any 
familiarity. There is nothing that 
will tear down a foreman’s prestige 
faster than, in a moment of thought- 
lessness, to give vent to his troubles 
to the men under him. A man can 
readily detect a high-pressure ten- 
dency in his foreman, and his natural 
reaction is to survive that pressure 
by any means at his disposal. His 
chief weapon is deliberate delay— 
“hold her down” as it were. The 
boss who has acquired the “rush” 
complex does not produce a healthy 
atmosphere around the shop. No one 
likes to be pushed around constantly 
although a little outside pressure 
acts like a tonic now and then. 

Each worker is an entity; his in- 
dividualism is manifest in various 
ways. It is the foreman’s duty to 
understand the individual in order 
to get the most work out of him and 
still retain his good will. The con- 
scientious workman (and I think 
that the great percentage of Ameri- 
can workers come under this head- 
ing) justly resents any sign of pres- 
sure because he invariably does his 


very best and takes great pride in 
his accomplishments. Oh, yes, we 
have the habitual time-killer who 
is constantly on the lookout for easy 
money. The sooner such an indi- 
vidual is weeded out the better for 
all concerned. 

The worker spends a great many 
of his daylight hours in his work, 
and he is entitled to his share of 
happiness. I do not agree, and never 
have, with anyone who claims that 
the average workman is in it for 
all he can get out of it. The almighty 
dollar is not paramount, although it 
does help out considerably at times. 
The last time I made such a “crack” 
about the workman enjoying his 
work it invited an avalanche of 
stinging rebuke. 

When employers get around to re- 
alizing that cooperative labor is its 
greatest asset, maybe they will wake 
up to the fact that greater profits 
will ensue. If, through one of the 
many co-operative schemes available, 
employers were to value labor as 
they do a piece of intricate ma- 
chinery and make them a part of the 
firm, they would not have to suffer 
the unnecessary grief experienced in 
the past few years. Let them ar- 
range for workers to share in the 








SHAPE-RITE 
SHAPERS 


ACCURATE 


VERSATILE 
e DURABLE 


DEPENDABLE 


Makers and smal! instrument manufacturers. 
Dept. A-9. 


2363 UNIVERSITY AVE 





You can depend upon the built-in accuracy and durability of Shape-Rite Shapers to withstand 
day-in and day-out capacity production. The speedy set up features and ease of operation will 
increase the output of precision work. Shape-Rite Shapers are Versatile, and will handle any 
type of work within the capacity of eight-inch stroke Shapers. Unexcelled for Tool and Die 


8 inch Stroke 
HY-DUTY 
MODEL 










Complete specifications on request. Write to 





Saks Service AMiichine ‘hol CA 


ST. PAUL 4, MINNESOTA 
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Dayton Rulber 


Wane) mae: 4B 


*RAYTEX FORTIFIED CORD: 
Dayton Processed, Continuous 
Filament, High Tenacity Rayon. 





COGS on Dayton Cog-Belts are preformed and 
molded in as an integral part of the belt. Thus Dayton 
cogs are mathematically correct and true. No irreg- 
ular spacing or distortion to cause bumping, jarring 





or “inching” around pulleys. Greatest V-Belt gripping 
power while flowing around the smallest pulleys. 


Built specifically for use on drives demanding maximum compactness 
with smallest possible pulleys ... shortest centers 


Yes, they’re here . . . the new, premium Dayton Cog- 
Belts, successor to the famous Ennpeen Cog-Belts that 
made power transmission history on the toughest 
industrial drives in the United States and twenty-seven 
foreign countries. 

Incorporating all the features of the original Dayton 
Cog-Belt, this new premium V-Belt offers additional 
advantages gained by the use of war-born materials 
and developments . . . including *Raytex Fortified 
Rayon Cords . . . cords that practically eliminate belt 
stretch, that provide greater flex strength and greatly 
increased V-Belt life . . . on the smallest pulleys. 

The new Dayton Cog-Belt is a premium V-Belt 
designed and built especially for V-to-V or V-Flat 
drives that demand: 


SMALLER PULLEYS— Because of their exclusive preformed 
and true cog construction with die-cut sides, Dayton 


yERS ! 


THE WORLD'S LARGEST 
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MANUFACTURER OF 


Cog-Belts flow easily, naturally, around substandard pul- 
leys while providing undistorted maximum contact arc. 
SHORTER CENTERS—Because smaller pulleys can be used, 
the distance between the motor and driven machine 
can also be shortened with proper V-Belt contact arc. 

The new Dayton Cog-Belt is now in production in 
many sizes. It is a premium belt at a premium price, 
built especially for use on drives where maximum 
compactness with smallest pulleys and shortest centers 
is essential. For complete information, call your 
Dayton V-Belt Distributor. 


DAYTON RUBBER «+ DAYTON, OHIO 
Branch Offices: Atlanta * Boston - Chicago - Cincinnati 
Cleveland - Dallas - Dayton + Detroit - Los Angeles 
Minneapolis + New York + Philadelphia - St. Louis 


V-BELTS 





INDEX MILLS 


will help you on your tool, die and production 
work. In addition to micrometer dials on 
screws, verniers are standard equipment for 
cross and longitudinal locating. If finer pre- 
cision is desired, rods and indicators are avail- 
able. These in conjunction with power feed 
to a precision ball bearing spindle make a 
very versatile machine for milling, drilling and 
boring. Literature promptly mailed on request. 


Mfd. by 
Index Mach 
& Tool Co. 


A quality tool for precision work in the 
tool room or production line, incorporating 
such features as ball bearings—hardened 
and ground worm—dquick acting throw-out 
for free hand turning—single movement 
table lock that does not cramp table out 
of ali t—compound trough. 12” size 





For use on Index Mills or any other ma- 
chine that will accommodate a 12” table. 








profits, if only in a small way, so 
that they may become “members” of 
the firm. That labor should share 
in responsibilities is obvious and 
conducive to wholesome participa- 
tion. 
sooner or later, and the quicker it 
happens the sooner we will have an 
America to be proud of. When this 
happens there will be no need of 
such things as high-pressure “need- 
lers” because each worker will be 
his own “needler.” Smouldering dis- 
content, brought about by subversive 
agitation, would disappear entirely 
because the worker would consider 
himself a part of the enterprise. 
Pugnacious coercion is a thing of 
the past. I recall an amusing sit- 
uation of many years past wherein a 
new foreman was brought in to in- 
crease production of a quality prod- 
uct. The new “go-getter” of a 
foreman, whose dark, scowling, ty- 
phoonic demeanor was accentuated 
by a bull-doggish bulging brow, soon 
spotted the large-diameter, wooden 
pulleys that had been installed on 
the machines to permit a reasonably 
fine feed. Lathe hands had co-op- 
erated 100% with his predecessor 
and, even though they did work with 
finer feeds, they produced in both 


We've got to come to this 


quality and quantity. Little Caesar’s 
very first move was to order the re- 
moval of the wooden pulleys. Sud- 
denly there was hell to Pay and at 
least 50% of the boys yanked off 
their aprons and overalls, slammed 
down the lids of their toolboxes, 
and demanded their time. The men 
who replaced the _ revolutionaries 
certainly did not produce anything 
near the output, and the quality of 
their work was decidedly inferior. 

One cannot bulldoze human beings 
as you can the good earth; they won’t 
take it. Peaceful I, imbued with that 
slow methodical deliberation so no- 
ticeable in an Englishman, was 
finally induced into staying on the 
job—the new foreman’s convincing 
words greatly augmented by a five- 
cent raise—and stuck around just 
long enough to be threatened with a 
serious case of gastronomic ulcers. 

Tactfulness in getting the most 
work from the men is necessary. One 
of the most effective strokes in pro- 
duction “needling” was shown by my 
old, ingenious manager, Mack, many 
years ago. A serious breakdown of 
one of the machines caused a shut- 
down in the others doing subsequent 
operations. Prohibition had lingered 
on into the sweltering month of 








NICHOLSON 
“A naaeraueaen TO 


Protect All Air Tools 
and CUT “JAM TROUBLE” 


7 Weight-operated for positive leak- 
proof action, Nicholson air traps offer 
dependable protection against corrosion 
and jamming of tools, and blemishing of 
parts caused by unwanted water and 
oil in air. Four types. Pressures to 1500 


Nicholson Expanding Mandrels save the 
time lost in making or looking for solid 
arbors. Set of 19 of these widely used 
tools does work of 209 solid arbors. For 
all bores, '/." to 7”. Bulletin 1043. 





W. H. NICHOLSON & CO.,114 Oregon St., Wilkes-Barre, Pa. 


WEIGHT 
OPERATED 


TWO TIME-TESTED TIME SAVERS BY NICHOLSON 


‘N 


TRAPS 


Ibs. Stainless steel working parts. 


Catalog 444. 


Nicholson Control 
Valves are custom- 
constructed to suit 
specific pressures and 
mediums. Plant rec- 
ords show greater 
durability and say- 
ings in maintenance 
time. For all me- 
diums. Pressures to 500 Ibs. Catalog 546. 
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ENTIRELY NEW 
COMPLETELY DIFFERENT 
Outclasses all other chain hoists by 


a wide margin. Ask your Distributor 
to show you the Cyclone Model M. 
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Here, Resistance - welding 




































Costs “Get the Business“ 


The toughness of Ampco-weld resistance- 
welding electrodes reduces down-time, 
increases production, saves money... 


The machine shown above—and 5 more 
just like it — must produce 1404 spot 
welds per minute. They are used by a 
leading automobile manufacturer to turn 
out 18 complete underpan assemblies per 
minute—each pan requiring 78 spotwelds. 

Rigorous production schedules such 
as this, call for trouble-free operation. 
Ampco-weld resistance welding electrodes 
are ideal for this kind of service. They 
combine the hardness and toughness nec- 
essary to resist mushrooming and wear, 
with a high electrical 
conductivity that re- 
sists sticking to the 
work, Because of 
these features, Amp- 






coloy electrodes require less dressing — 
down-time is greatly reduced; production 
is increased, 

The Ampco line of resistance welding 
electrodes and alloys is complete. It in- 
cludes standard and special holders; all 
products meet R.W. M. A. specifications. 
Furthermore, Ampco is glad to furnish 
engineering service for specialized appli- 
cations, Consult your nearest Ampco field 
engineer and write for latest bulletins. 


Ampco Metal, Inc. 


Department AM-5 © Milwaukee 4, Wis. 




































August and the tongues of the thirsty 
men hung out like that of a Lower 
Slobovian wolf-hound coming home 
from a five-mile chase. Old Mack— 
bless his dear memory—called the 
boys together in the office and, sens- 
ing the arid countenances, informed 
the gang that he would see to it that 
every man on the repair crew got 
two half-gallon bottles of ice-cold, 
forever-amber fluid if they were to 
succeed in reducing the estimated 
time of repair by ten hours. Six 
well-loaded mechanics — six noisy, 
proud mechanics—was the happy 
(and I mean happy!) outcome of a 
well-planned strategy and its success- 
ful accomplishment. 

No, if you want to get the maxi- 
mum from your men, treat them as 
intelligent humans and you'll be 
surprised at the reaction. 

J. Homewood 
Ontario, Calif. 





NEW BOOKS 





SELECTIVE JOB PLACEMENT—By To- 
bias Wagner, lecturer and research 
associate, Center for Safety Educa- 
tion, New York University. Pub- 
lished by the National Conservation 
Bureau, 60 John St., New York 7, 
N. Y. 151 pages. Price $2.50. 


This is a small book. It is an impor- 
tant one—directed to the employers 
of this country’s workers, to em- 
ployers who should and must realize 
that a physically handicapped work- 
er can be a good one, but who do 
not know how to place such workers. 

The result of a 2-yr. research study 
of relative work efficiency, this book 
should be made “required reading” 
for every employer, every personnel 
director. Dr. Wagner’s findings show 
than an  orthopedically disabled 
worker, when selectively placed in 
a job, turns out a production record 
superior to that of his “normal” co- 
workers not selectively placed. 

One study showed this: disabled— 
production rate 3.76, wage $51.21; 
normal—production rate 3.46, wage 
$49.22; quality of work—higher for 
the disabled group. 

Not only does Dr. Wagner prove 
his case; he also presents practical, 
ready-made solutions to the prob- 
lems of placing and handling dis- 
abled workers. For the company 
that realizes its social responsibility, 
he sets down this policy: 

1. Make it a standing rule to place 
every individual in a job selected 
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The new Black & Decker 6” Heavy-Duty Bench Grinder is 
designed, from streamlined housing to internal engineering, to 





turn out better work in the shortest possible time. Spot these 
new Bench Grinders at handy points in your shop, so your 
workers can sharpen all cutting tools quickly, thus save expensive 
machine down-time. Speed up grinding, wire brushing, buffing, 
burnishing, polishing and finishing of all metal parts, too! 


Study the important facts on this Tool, shown at the right. 


ae YF Se “S 


Then ask your nearby Black & Decker Distributor for full in- 


formation on these useful new Bench Grinders. Write today for 
your free copy of our latest catalog to: The Black & Decker Mfg. 
Co., 616 Pennsylvania Ave., Towson 4, Maryland. 







LEADING DISTRIBUTORS 
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PORTABLE ELECTRIC TOOLS 
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‘curr BENCH GRINDER 
DUTY 


for FASTER Tool Sharpening... Grinding ...Wire Brushing! 








READ THESE FACTS 
on this Useful Tooi 


® Modern streamlined die-cast housings im- 
prove working clearances and decrease 
weight. Modern engineering means maxi- 
mum efficiency. 


* Powerful “‘constant-speed” motor, built by 
Black & Decker, mounted on ball bearings, 
maintains high operating speeds under load. 


® Wheel guards and covers made of steel to 
give extra protection. Ample room for 
standard three-section wire wheel brush 
without changing the guard. 

® U-shaped tool rests fit around grinding 
wheel for improved support in tool sharpen- 
ing. Adjustable for wheel wear. 


* Machined hole in base of Grinder provides 
for mounting attachments. 


* Two-pole push-button switch is recessed in 
housing to prevent accidental contact, yet 
remains easy to reach. 

® Standard equipment includes two 6” grind- 
ing wheels; medium grade for rough, fast 
work . . . fine grade for finish grinding and 
tool sharpening. 
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VERNIER 
CALIPERS 


Made for LASTING 
DEPENDABILITY 


Graduations and num- 
erals applied by a new 
scientific acid etching 
process to a depth of 
.002, assuring a degree 
of accuracy and per- 
manency heretofore 
unknown in tools of 
this type. 

Graduated on both 
sides in English—one 
side for outside meas- 
urements, the other for 
inside measurements. 


NO. 75 SERIES 


4 sizes—6, 12, 24 and 
36-inch—length of jaws 
1144", 234" and 3” on 
the two larger sizes. 
Sold with or without 
case. 


ASK YOUR JOBBER 


Be 
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TU-MI-CO 
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WRITE FOR BULLETIN AM-V 


TUBULAR MICROMETER CO. 
ST. JAMES, MINNESOTA, U. S. A. 
Milwaukee Branch + Plankinton Bidg. 

















| 
| 
| 


to fit his physical and mental abili- 
ties, skills, knowledge, habits, atti- 
tudes and interests. 

2. In any training program make 
every effort to utilize a worker’s 
former experience and acquired 
skills. 

3. Recognize the fact that a physi- 
cal disability does not incapacitate 
a person. from performing certain 
jobs. 

4. Should a rehabilitation program 
be inaugurated for disabled veterans 
and civilians, carry it out with the 
conviction that it has a real economic 
and social value to employer, em- 
ployee and community. 


RESISTANCE WELDING MANUAL—RE- 
VISED Epit1ion—Published by Re- 
sistance Welder Manufacturers’ 
Association, 505 Arch St., Phila- 
delphia 6, Pa.; 552 pages, cloth 
bound; $3. 


Revisions have practically doubled 
the size of the volume compared 
with the first edition, making the 
present edition a much more com- 
plete treatise. Twenty chapters have 
been added. Tables of recommended 
procedures have been revised to 
to bring them up-to-date. Numerous 
additions, based upon research and 
experimental work conducted dur- 
ing the war production period, fur- 
nish operating data on materials not 
covered in previous editions of the 
book. 

In the section dealing with re- 
sistance-welding procedures, each 
group of metals is treated in a sepa- 
rate chapter. The general plan of 
each of these chapters is a discussion 
of the resistance welding properties 
of the subject material, followed by 
explanations of the relative impor- 
tance of the various operating vari- 
ables and schedules of recommended 
welding conditions. 

Mechanical and electrical char- 
acteristics of both conventional ac. 
and stored-energy systems are treat- 
ed in detail, with large additions 
to the discussions of electrical con- 
trols and power supply. 

A new section contains chapters 
on quality control, standard tests 
and instrumentation. In addition to 
outlining test specimen requirements 
for the various standard tests, there 
is a supplementary discussion which 
points out the common fields of ap- 
plication for the different methods 
of testing. Among other important 
contributions to this edition is a 
chapter on recommended mainte- 
nance practices for resistance weld- 


ing machines. 
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I-T-E Circuit Breaker Co. 
Reveals 57% Reduction 


In Slotting Time! 


Nelco Carboloy-Tipped 
Tools Cut 100 Slots 
IN 1.4 HOURS 


Instead of former 
3.2 hours with usual 
type steel cutters 

























Photo Courtesy of I-T-E Circuit Breaker Co. 


In Gangs of 2 (Sometimes 3) 
Nelco Carboloy-Tipped Cutters Set 
New Records In Doubling Production 


Compare This Operation 
Record Now! 








Job: Cut slot 42” deep, 5” long, .252 wide. 
Material: Hard extruded copper terminal 
block. 
Machine: Kearny & Trecker, 20 CSM Milling 
Machine, Horizontal Type, Spindle RPM of 
1250. 


With Usual-Type Steel Cutters 


3.2 hours to cut 100 slots. 

Table feed of 5%” per min. 

Did not hold size due to high amount of 
wear caused by hard copper. 


WITH NELCO CARBOLOY- 
TIPPED CUTTERS 


1.4 hours to cut 100 slots. 
Table feed of 90” per min. 
3200 slots obtained before dulling or 


loss of size occurs. 











All Nelco Tools are designed and made to 
make production faster, better, cheaper. Write 
for the new Nelco catalog today—and for the 
name of the Nelco distributor nearest you. 


NELC@ 


TOOL CO., INC. 


For That EXTRA EDGE tn Production 
370 Hamilton Avenue, Dept. 4 Brooklyn 31, N.Y. 
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THESE <> tools 


will do 85% of your machine jobs! 





MASONRY DRILLS 


Grades H & HA 


GENERAL PURPOSE TOOLS 


Grades HA, 
TA & TO4 









ee * er ear e 
tf 


Use STANDARD 
FIRTHITE TIPS 
to make your own special fools 





Grades H, HA, TO4, TA, T83 & T16 





A wide coverage of tips and tools to 
meet practically all of your regular 
machining needs. Prompt shipments 
from adequate stocks at minimum 
prices. Readily adaptable by simple 
hand grinding to fit your specific 
requirements. 








STEEL & CARBIDE CORPORATION 
McKEESPORT, PA. + NEW YORK « HARTFORD + PHILADELPHIA - PITTSBURGH - CLEVELAND + DAYTON + DETROIT + CHICAGO - LOS ANGELES 
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Never underestimate 
BRUSHES 


as a means of 
cutting costs 


EMOVAL of excess material, cleaning, finish- 
ing, roughing—these basic jobs, and their 
many variations, are where Osborn brushes can 
save you man hours and speed up production. Some 
of the jobs are large, some are small, but if brushes 
are fully utilized on all such operations in any one 
plant the overall economy resulting will definitely 
improve the cost picture. 

How can you be sure that you get the best results 
with brushes? That’s Osborn’s job. From their com- 
plete line of industrial brushes and wide range of 
experience you are certain to get the right answers 
to your specific production problems. Write today 
for complete information. 


we Oseorn Manuracrunive COMPANY DEBURRING OPERATION SPEEDED UP be 


5401 Hamilton Avenue Cleveland, Obio 


WORLD'S LARGEST MANUFACTURER OF BRUSHES FOR INDUSTRY 


TH 
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yitH AN EYE on propuction (Zooze 
AND PRODUCTION Vadccene 


HANSEN COUPLINGS 


SAVE TIME...CUT COSTS 


It’s the minutes saved on operations repeated many times daily | 


that mount up to substantial savings in time...and money. With 
Hansen Couplings, connections and change-overs become a 
matter of seconds with no hold-up of costly operations. 


To connect a Hansen coupling, you merely push plug into socket. 
To disconnect, slide sleeve back with thumb. In both cases, flow 
is immediately and automatically turned on or off... with no 
time wasted, no losses. 


Thereis a specific Hansen coupling,madeforair,oil or grease, for oxy- 
gen, and for acetylene. Available in a wide range of standard sizes. 


Write for catalog describing full line of Hansen 
couplings and fittings for industrial use. 


New Englend Stotes 
A. ©. GEIGER, Belmont, Mess. 
Eastern, Southern Stotes: 
8-8 ENGRG. CO., Baltimore, Md. 
i ‘ PF -, Northern Ohio: 
— veers Vee eo nee SS pet 5 nt) v.76 Tere We Orme ee + f. & W. URSEM CO. Clevelend, O. 
Southern Ohio, West Ve., Ky.: 
STEINHAGEN AIRLINE 
PRODUCTS, Deyton, O. 


THE HANSEN MANUFACTURING CO. —=eteeom 


1786 EAST 27th STREET ° CLEVELAND 14, OHIO 









The Hansen 


° yess 


Shut-O 
Coupling. 






Red section shows how rubber 
washer in valve stem contacts 
valve seat in both plug and 
socket, sealing both plug and 
socket against leakage instantly, 


Red section shows flow of liquid 
or gas around spool section of 
valve, permitting free flow of 
liquid. or gas through coupling 
instantly upon connection. 


REPRESENTATIVES 


indiana, Wisconsia: 

NEFF ENGRG. CO., Ft. Wayne, Ind. 
Coatral Western States: 
JOHN HENRY FOSTER CO. 

$t. lowls, Me., Minneopolis, Minn. 
Western, Southwestern Stetes 
BURKIYN CO., Los Angeles, Colif. 
WNerthera Calif, Nevede: 
H. £. LINNEY CO. Ookiend, Coif. 
Michigan: 
WM. H. NASH CO., Detroit, Mich. 





STANDARD ENGINEERS 


NOTEBOOK 





Calol S.A. Grease stands 
up in presence of 


Pi Pumpspiity good 

















radiated heat - 
250° F and over. 
4 hewmen 
rippage a 
Adaptable to leakage through 
a multiplicity seals and 
of services. housings. 
@ 
Lubricates 
anti- friction 
bearings 
efficiently in 
high temperatures. 


More positive lubrication 
in high temperatures 


Drippage and leakage from bearings that must operate 
in high ambient temperatures can be materially re- 
duced by using Calol S. A. Grease. 


This special grease is made from a sodium-aluminum 
base and selected oils with high heat-resistant 
qualities. In many instances if has provided satis- 
factory lubrication where bearing temperatures, due 
to radiated heat, are as high as 250°F. and over. It 
can be applied easily in all seasons as it has good 
pumpability in cold weather. 


Calol S. A. Grease can be adapted to a great many 
services in various industries. It was, however, 
originally developed for anti-friction bearings. 
Tests in the field and on the Navy Ball Bearing Ma- 
chine have proved it excellent for low-, mediun-, 
and high-speed bearings of the anti-friction type. 

There are three grades of Calol S. A. Grease: No. 
00, No. Oand No. 1. It is packed in 35-, 108- and 420- 
pound containers. 


Trademark “‘Calol,’’ Reg. U. S. Pat. Off. 


Oils economical for 
rough-service lubrication 


Where type of service and construction of mill ma-' 
chinery requires the use of relatively inexpensive 
oil, Calol Journal Oils are recommended. They pro- 
vide adequate lubrication and are priced low. 


Many uses are found for Calol Journal Oils in saw 
mills, steel mills, cement mills, mining and on in- 
dustrial railroads. They are specifically recom- 
mended for exposed silent chain drives and roller- 
and-block chains. The heavier grades are particu- 
larly adaptable to bearings subjected to intermit- 
tent shock loads and may be used in some enclosed 
reduction gears. 

Calol Journal Oils are of uniform quality, and 
flow evenly and freely in a wide range of tempera- 
tures. They may be applied by drop-feed-, wick- 
feed-, ring-, chain- or bottle-oilers and by hand. 

To provide a wide use range, there are nine grades 
of Calol Journal Oils — 14, 20, 25, 35, 65, 80, 135, 
135HD and 165. 

Calo! Journal Oils provide 
economical lubrication for 


rough-service mill machinery 
in many industries. 


ons be applied soar 





wool waste, drop- feed var 
es . 
wick- feed -, ring- “chain eS 
ot bottle oilers: we 


VZZia az 


Ls it/,4y 


Chain Drive 


For additional information and the name of your nearest Distributor, write Standard of California, 225 Bush 
Street, San Francisco 20, Calif.; The California Oil Company, 30 Rockefeller Plaza, New York 20, N. Y.; The 
California Company, 17th and Stout Streets, Denver 1, Colo.; Standard Oil Company of Texas, El Paso, Texas. 





FOR EVERY NEED A STANDARD OF CALIFORNIA J08-Provep propuct 


210 


American Machinist - May 8, 1947 








STANDARD APPARATUS provides ELECTRICAL 
CONTROL for COMPLETELY AUTOMATIC OPERATION 
of a CRANKSHAFT MACHINE 











"3C” Bulletin 7305 
Heavy-Duty Mag- 
netic Relays 






“3C” Bulletin 7313 
Time Delay Relay 


Saw 


in- 
on- 
er- 





cu- 
it- 
sed 





mee a cl | 


“3C” Bulletin 7707 
AC Magnetic Con- 


tactors “3C" Bulletin 7700 


AC Contactor 
and 


ra- 
ck- 
nd. 
des 
355, 





“3C” Bulletin 7322 
Thermal Overload Relay 


“3C” Bulletin 6013 
Across-the-line 
Starter 


@ This “3C” Control Panel provides completely up this panel and the crankshafts are machined 
automatic operation of a machine which finish- in 35 seconds each. 


turns crankshaft pins and walls. 
The “3C” standard sturdy relays, contactors, and 


This machine is powered by a 30 H. P. main drive motor starter were engineered into a design 


' 
motor, G72 H. P. hydraulic pump motor and a which permits this rapid operation. This panel 


3 
oe Pe peg ee: is typical of many electrical control problems 


Standard "3C" electrical control apparatus makes solved successfully by “3C” engineers. 


Clark specializes in controls for modern, high speed machine tools Let 
Clark engineers help you design the proper controls for your equipment. 


THE CLARK CONTROLLER CO. 


« 
Z 





¢ 
RYTHING UNDER CONTROL 1146 EAST 152nd STREET, CLEVELAND 10, OHIO 


947 
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P2008 Welders with 
T-J CYLINDERS 


In these air-operated press welders manu- 
factured by The Taylor-Winfield Corp., 
Warren, Ohio, T-J Cylinders contribute to 
the rapid and efficient operation of the ma- 
chines. The cylinder is employed to move 
the welding head to the work and return— 
a job performed by T-J with accuracy, 
speed and dependability! 
This is typical of the widespread use of 
T-J Cylinders today to simplify operations 
and save time and labor. There’s a T-J Air 
or Hydraulic Cylinder exactly right for all 
\ e kinds of tough jobs where pushing, pulling 
P c or lifting is needed... 100 Ib. or 50,000 
eS PP Ib. Available in many standard sizes and 
| %\ j “ styles... both cushioned and non-cush- 
\\ \ 4 6 % §=«©ioned types. Backed by 30 years of know- 
~ how...T-J engineered to do the job bet- 
4 i ter and cut costs! Write for latest catalogs. 
The Tomkins-Johnson Co., Jackson, Mich. 


4 


FOR POWER MOVEMENT IN ANY DIRECTION 


— 
a TOMKINS-JOHNSON 
1 
Sores : B RIVITORS...AIR AND HYDRAULIC CYLINDERS...CUTTERS...CLINCHORS 
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MORFLEX COUPLINGS 
are SOFT (Resilient) 


Special Neoprene biscuits 
cushion shock loads and isolate 
vibration. Morflex protects both 
the driving and driven units 


Pre-loading the Neoprene bis- from the impact of uneven im- 


cuits in assembly enables them 4 : 
to distribute uniform stress pulses, also compensates for misalignment of 


throughout their volume. Torque - ‘ 
loads and torsional vibration shafts. Our engineers are available for con- 


cause torsional deflection, in- : : . 
creasing pressure at side A and sultation on applications. 
reducing pressure at side B. 


Under maximum pressure, how- MORSE CHAIN COMPANY « Detroit 8, Michigan + Ithaca, N.Y. 


MECHANICAL POWER 
TRANSMISSION PRODUCTS 


is still loaded. 
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The JIG BORER that inspects its own work 


In the Moore Jig Borer you can re-check hole locations after boring, 
within a “tenth” and without gage blocks, while the work is still 
in the machine. 

By simply inserting a dial indicator in place of the boring tool 
and resetting the micrometer lead screws to the original 
specifications, any errors in earlier settings on the workpiece 
become immediately apparent and can readily be corrected. 

Moore lead screws, accurate to .0002” over 14” of travel and 
to .00005” in any given inch, are built into the machine to assure 
precise inspection in rapid sequence without disturbing the set-up. 

The accurate and rapid table settings that enable the Moore Jig 
Borer to inspect its own work simplify its operation at every stage 
of the jig boring procedure. You can consecutively spot, drill, bore or 
ream all the holes in the workpiece with minimum tool changes. 
No size blocks or end measures are necessary...that means 
less stop-and-start to change tools at individual holes. 

Saving hours in your toolroom, production line and inspection 
department can make the big difference in keeping your cost sheets 
at competitive levels. The Moore Jig Borer is engineered to reduce these 
all-important hours when tolerances and profit margins are tight. 
We have many case examples to prove it. A letter today will bring 


complete details to your desk. 








P. S. The Moore Jig Grinder is its own “in- 
spector’, too. This unique machine relocates 
and finish-grinds holes to .0001” in hardened 
parts in one-third the time of other methods. 
With the same accurate lead screws used in 
the Moore Jig Borer the Jig Grinder “gauges” 
its accuracy as it grinds—proves it by checking 
its own work when completed. Write for our 
new 28 page illustrated catalog. 


MOORE SPECIAL TOOL COMPANY, INC. 
738 UNION AVENUE, BRIDGEPORT 7, CONNECTICUT 
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om MOORE JIG BORER 


TOOLS 
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SPOTS, DRILLS, BORES, REAMS...WITH MINIMUM TOOL CHANGES 
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ELECTROL POWERPAK: A complete hydraulic power system used NEW DESIGN: Waldes Truarc rings provide positive seal up to 
for controlling flaps and landing gear in aircraft—otiginally con- 3000 P.S.1. for plugs without threads. Changeover eliminated two 


fined fluid with threaded pipe plugs. Result—expensive sealing milling, ten tapping operations. Result—inexpensive sealing 






Redesign with Waldes Truarc rings not only saved 15 Waldes Truare Retaining Rings 


us 65 cents a unit and 6% minutes production time, 
it made a more compact and finer product—reports effect these Savings 
Electrol, Inc., of Kingston, N. Y. Truarc helped cut 
4 ounces a unit, eliminated milling and tapping, 
allowed switching from skilled to semi-skilled 


SAVING 
® Eliminate 2 milling operations . . $.10 


labor. Maintenance was cut more than a half. * Replace 10 tapping operations 
Redesign with Truarc, and you will cut costs with grooves. .......-.+ 15 
and increase production, too. Wherever you use ® Increase accuracy of mating parts .03 
machined shoulders, nuts, bolts, snap rings, cotter ® Replace pipe plugs with plugs 
pins—there’s a Truarc ring that does a better job made in automatics ....... .16 


of holding parts together. All Waldes Truarc retain- 
ing rings are precision engineered, easy to assem- 
ble and disassemble, always circular to give a 
never-failing grip. They can be used over and over 
again. Send us your problem. Waldes Truarc engi- 
neers will be glad to show how Truarc can help you. 


* Cut plug assembly time over50% _ .15 


® Reduce production test time... .06 





Total savings per unit . . $.65 
































"iit, ® Send for new Truarc booklet, 
JL “New Development In Retaining Rings” 
nS ee ee ee ee 
, Waldes Kohinoor, Inc., 47-10 Austel Place 12-N 
SD WA L DE &, Long Island City 1, N. Y. 
j Please send booklet, “New Development In Retaining 
: Rings” to: i 
I 
Name 
‘ 
Title i 
U. &. PATENT RE. 16,144 : Company. , 
RETAINING RINGS Pages: einai - 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK i City Zone State 
Canadian Rep.. Controlite Engineering & Sales Ltd., 20 Bloor Street W., Toronto 5 L — ee ee ee ee ee ee ee ee ee ee ee 
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produced 
for its health value. Soon, fruit juices were 
added for flavor and the soft drink busi- 
ness was under way in America. 






























1785—Townsend Speakman, druggist, 
at the suggestion of one Dr. Physick, 


an artificially carbonated water 





2 1880—Bottling machines looked like 
this. Work was mostly by hand in 
crude workshops. People went for the 
new “pop”, not only as a beverage, but as a 
“cure” for gout and many other ailments. 
New methods were still to come. 






3 1915—Howell engineers began work- 
ing with machinery manufacturers to 
apply industrial type motors, specially 
designed, for the particular applications in 
bottling. Soon Howell “Red Band” Motors 
appeared in this and many other industries. 







Then, "Pop became a billion dollar business! 





Be wise—buy industrial type Howell 
Motors! They're designed for the toughest 
operating conditions in industry; conse- 
quently, they perform better on all jobs! 





Howell Protected Type Motor 








Today—Soft drinks are as 

much a vital part of America 
as the “hot dog” and the “hambur- 
ger.”” More than a billion dollars’ 
worth, each year, is mass-produced 
under rigid sanitary standards in 
spotless factories operated by elec- 
trical horsepower. 


In the Soft Drink Industry you'll 
find Howell industrial type motors 
operating bottlers, 


conveyors, Car- 
bonators, cappers and agitators. In 
many other great American indus- 
tries, too, you'll find Howell motors 
powering the machines of produc- 
tion, as well as air conditioning and 
ventilating equipment. And, best of 
all, if you ask Howell users, you'll 
find that Howells are making good 
on their hard jobs. 


Are you using them? 











HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 








~ 
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One of the many sub-as- 
semblies of the Dutch 
Oven Ranges which illus- 
trates the hazards to 
enamel finishes if slotted 
screws were used, 


Straight-on or angled, the 
Phillips Recessed Head 
permits a fast start and a 


safe finish, 


PHILLIPS zo<4iv.u SCREWS 


Wood Screws * Machine Screws + Self-tapping Screws * Stove Bolts 


American Screw Co. 
Central Screw Co. 
Continental Screw Co. 
Corbin Screw Div. of 
American Hdwe. Corp. 
The H. M. Harper Co. 
International Screw Co. 
Lamson & Sessions Co. 


Milford Rivet and Machine Co. 


National Lock Co. 


23s 


National Screw & Mfg. Co. 
New England Screw Co. 
Parker-Kalon Corporation 
Pawtucket Screw Co. 
Pheoll Manufacturing Co. 
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Reading Screw Co. 
Russell Burdsall & Ward 

Bolt & Nut Co. 
Scovill Manufacturing Co. 
Shakeproof Inc 
The Southington Hardware Mfg. Co. 
The Steel Company of Canada, Ltd. 
Sterling Bolt Co. 
Stronghold Screw Products, 
Wolverine Bolt Company 


Inc. 


GLOBE AMERICAN CORP. 


Highlights of an interesting report by the inde- 
pendent investigator of the James O. Peck Co.... 
another in their series of studies of assembly sav- 
ings made with Phillips Recessed Head Screws. 


e are 100% sold on Phillips Screws,” the 

Works Manager of Globe American said, 
“because they fit right into our plans for the 
most efficient production methods in manufac- 
turing our Dutch Oven Gas Ranges. 


“Easier To Power-Drive. The Phillips Recessed 
Head is perfect for the air tools we’re using in 
our assembly. They’re practically geared to the 
tool so they start faster and drive easier. 


“Simplify Awkward Applications. In the sub-assem- 
blies and the final assembly many of the Phillips 
Screws used in each stove have to be driven from 
an angle ... putting on door handles, driving 
under a ridge and some ‘blind’ driving. Most of 
these applications would be difficult or impos- 
sible with slotted screws, but are simple with 
Phillips Screws because of the snug fit of driver 
bit in the recess. Even when the driver is at an 
angle, they can be set up tight. 


“No Gouging of Enamel. A lot of these screws are 
used close to the enamel finish of the stove. A 
regular slotted head driver would jump out of 
the screw head and scratch the work often 
enough to make the cost of consequent disas- 
sembly, refinishing and reassembly a serious 
factor. This can’t happen with Phillips Screws.” 
You'll Find Good Ideas for your assembly in 
this and other reports of assembly studies 

... covering metal, wood and plastic 
products. Use coupon. 





6 
Report No- 1 
VINGS 
SSEMBLY SAVING: 
wit PHILLIPS SCREWS 


Company 
CORP. 
4 GLOBE er 
e*eeeee74eesee*eeersersetssee#see#e#s#e#e#e@ 
Phillips Screw Mfrs., c/o Horton-Noyes 
8 00 Industrial Trust Bidg., 
Providence, R. I. 
Send me reports on Assembly Savings with Phillips Screws. 


217 























bea | 
PRODUCTION EXPERT | 





TO YOU 


FAST: 
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.- «He Can Demonstrate the 
Advantages to You of Using... 


SPEED CASE STEEL 72%... 
SPEED TREAT STEEL “ac 


THE FASTEST CUTTING OPEN HEARTH STEELS MADE TODAY 








.--and while you are waiting for 
these steels to become more available 


DO THIS AT OUR EXPENSE.... 


Write us for samples. When you receive them we will 

send our Production Expert to you, at our expense. He 

will show you, in your own plant, how SPEED CASE 

and SPEED TREAT will increase your production 30 to 

100% ... and lengthen tool life 2 to 5 times. These 
: ag SPEED STEELS are worth waiting for. 


| 
J 
Tear of here ATTACH TO YOUR LETTERHEAD AND MAIL TO EITHER COMPANY BELOW i \) 


\7 


MANUFACTURERS OF A COMPLETE LINE OF COLD FINISHED CARBON AND ALLOY STEEL BARS ACTUAL PHOTOGRAPH 


l Speed Case Steel (.20 car- 
bon) 1 inch cold drawn 


MONARCH STEEL COMPANY ber tied in © knot, cold, 


without fracture. 
fal nhee che) 7 






THE FITZSIMONS COMPANY 


YOUNGSTOWN, OHIO 


HAMMOND : INDIANAPOLIS 


PECKOVER'S LTO Toronto. Cor 


4 Distribu 
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NeBeM BEARINGS 
BETTER BEARINGS 





NeBeM GRIDDED BEARINGS PROTECTED 


BY THOUSANDS OF SAFETY “OIL WELLS” 


increases 


which 


-M Gridded Bearings. 
initial lubrication, rapid acceleration, and 


Each precision-spaced grid becomes a lifesaving “oil well” 


They protect 


the overstress safety factor of new N 


shaft and bearing during periods of 


extreme stress. 


Centrifugally Cast N-B-M Gridded Bearings are true lifesavers for heavy-duty, 


ions. 


for special applicat 


te your inquiries 


invi 


high-speed machinery. We 


Write today for complete engineering data. 








NATIONAL BEARING DIVISION 


ol 
7 
2 
e 
a 


YORK 


ST.LOUIS NEW 


PLANTS IN: ST. LOUIS, MO. * PITTSBURGH, PA. « MEADVILLE, PA. * JERSEY CITY, N. J. * PORTSMOUTH, VA, * ST. PAUL, MINN, * CHICAGO, ILL. 
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COMPLETE 
FACILITIES 
for 
WELDING, 
RIVETING, 
FABRICATING 


Center—Spot welded assembly 
of rusty, scaly steel. 


Right—Three thicknesses of 
heavy gauge steel spot welded. 


Here may be an answer to your needs for 
greater production of heavy gauge metal 
assemblies. 

Duffin Iron Company is fully equipped to 
handle production runs—has complete facil- 
ities for fabricating all types of frames, bases, 
sub-assemblies, structural members and other 
welded and riveted structures. 

YOUR SPECIAL ATTENTION is called 

to our Sciaky heavy gauge spot welder cap- 
able of handling thicknesses up to 34” on 
steel members, 1,” on alloys and’ 3/16” on 
aluminum. These spot welds are 10% 
stronger than rivets of the same diameter 
and are produced rapidly and economically. 
We will be glad to discuss the technical 
aspects of spot welding your work. 

Submit your requirements to Duffin. 
Prompt attention to all inquiries. 


STEEL FABRICATORS 


Established 1876 


Contracting Office: 37 W. Van Buren Street, Chicago 5, Ill. 
Plant: 4837 So. Kedzie Ave., Chicago 32, Ill. 


y 





Seven league boots 
gre out of date! 





The fastest way these days to get supplies 
and parts for clamoring customers is by super- 
speedy Air Express. It’s like having all your 
suppliers “right next door” when you specify 
Air Express delivery. No source — including 
many abroad — is more than mere hours away. 

Planes carrying your Air Express ship- 
ments are bigger and faster today, and sched- 
ules are more frequent. Air speeds up to five 
miles a minute make coast-to-coast overnight 
delivery routine. Air Express rates-are low. 
So keep customers satisfied, and do more busi- 
ness, too. Profit from the speed of Air Express. 


Specify Air Express-its Good Business 


@ Low rates. @ Special pick-up and delivery at no extra cost. 
e Direct by air to and from principal U. S. towns and cities. 
e Air-rail between 22,000 off-airline offices. 


e Direct air service to and from scores of foreign countries. 


Just phone your local Air Express Division, Railway Express 
Agency, for fast shipping action... Write today for Schedule 
of Domestic and International Rates. Address Air Express, 
230 Park Avenue, New York 17. Or ask for it at any Airline 
or Railway Express Office. Air Express Division, Railway 
Express Agency, representing the Airlines of the U. S. 


To Air Express a 16-lb. shipment 
1349 miles costs only $6.39! 
Heavier-weights — any distance — 
similarly inexpensive. Investigate! 
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RELIABLE—Timing is always consistent 
because the operation of this relay is 
electronically controlled and does not 
depend upon any mechanical action. 


EASY ADJUSTMENT — Timing is 
adjusted by a simple turn of a knob to 
the desired calibration. The relay will 
always reset to this adjustment. 


UNAFFECTED BY VOLTAGE 


—Line voltage changes of 10% or less 
have no effect on the timing operation. 


—_ | 


—_— / 
\ Quality 


MAXIMUM TIME (gi SEC 
DECREASE 50 INCREASE 
40 ise 


Q. 
30.> rf 


PER CENT OF MAXIMUM TIME 


ALLEN-BRADLEY CO 
MILWAUKEE. WISCONSIN 


TIME DELAY 


(} 
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' 
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REMOTE ADJUSTMENT —Timing 
control potentiometer and dial may be 
removed as a unit and mounted sep- 
arately for control from a distance. 


INDUSTRIAL RELAY—A rugged 
A-B industrial type solenoid relay is used 
for switching, eliminating a common 
source of electronic timing relay trouble. 


VIBRATION-PROOF— The chas- 


sis has rubber mountings which isolate 
the relay from vibration and shock, 


MOTOR 


A Rugged Timer that Provides 
Accuracy under Frequent Service 


This new Allen-Bradley electronic timing 
relay is designed primarily for machine 
tool and other applications where an ac- 
curate timer is required for frequent serv- 
ice. It has a range of 20 to 1, and is pro- 
vided in eight timing ranges, with from 
one-half second up to two minutes maxi- 
mum time delay. The reset time is approx- 
imately 1/10 of the maximum time delay. 

The new Bulletin 852 A.C. Timing Relay 
possesses a high degree of flexibility. It 
can be recycled rapidly over long periods 
without affecting its performance in any 
way. The relay can be furnished with two 
normally open contacts, two normally closed 
contacts, or with one normally open con- 
tact and one normally closed contact. Write 
for compiete information, Allen-Bradley 
Co., 1316 S. Second St., Milwaukee 4, Wis. 


s ENCLOSED VIEW 
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Also for REMOTE ADJUSTMENTS 
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Bulletin 848 
FLUID DASHPOT TIMING RELAY 


This magnetic type relay is simple, dependable in operation, and 
inexpensive. It can be used in many applications where reliability 
is more important than exactness of timing. With the new dashpot 
fluid used in this relay, operation at ambient temperatures from 
+ 120F to —30F is possible without undue variations in 
timing. Has an adjustable range from 2 to 20 seconds. 
Available for a-c or d-c, in single-pole construction with 
either normally open or normally closed contacts. 








Bulletin 849 
PNEUMATIC TIMING RELAY 


This solenoid type timing relay utilizes an adjustable 
pneumatic dashpot for controlling the tripping time. 

it has a range of from Ys second to 180 seconds and an 
accuracy of approximately + 10%. While it has neither the 
accuracy nor the long timing range of a motor-driven 

timer, it is extremely reliable, and will give 

unusually good performance in timing most production cycles 
and similar machine tool applications. The relay is 

designed for 25 to 60 cycle operation, and has 

@ single-pole, double throw switch. 





Bulletin 850 
MOTOR-DRIVEN TIMING RELAY 


Designed for timing comparatively long intervals with a high degree 
of accuracy. Can be furnished in several ranges with maximum time 
delays of from 1 to 15 minutes. Variations in time between 
successive operations are less than 1% of the full scale range. 

For a-c pilot control service only. The single-pole switch 

can be connected for normally closed or normally 

open operation. Provides excellent service where high speed 
recycling is not required. 


WRITE FOR DESCRIPTIVE BULLETINS 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


‘) ALLEN-BRADLEY 
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Hot Coiled Springs Last Longer 


when made of 


Type “8655” Nickel Alloy Stee! 


| HIGHER IMPACT 
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Here’s a steel that offers remarkable advantages It will pay you to investigate Type “8655” Nickel 
for all types of heavy-duty springs... great shock alloy steel for springs used in railway car suspen- 
= resistance at normal and sub-zero temperatures, sions, draft gears, snubbers . . . for tractors, roll- 
se high elastic properties that resist permanent set, ing mills, heavy forging machinery, or other 
- g good hardenability .. . to mention a few. heavy-duty applications. 


@ Over the years, International Nickel has accumulated a fund of useful 
information on the selection, fabrication, treatment and performance of 
engineering alloy steels, stainless steels, cast irons, brasses, bronzes and 
other alloys containing Nickel. This information and data are yours for 
the asking. Write for “List A” of available publications. 












EMBLEM OF SERVICE 










TRAGE MARK 


THE INTERNATIONAL NIGKEL COMPANY, INC. Siw'ores x 
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GETTING DOWN TO THE 


v 


Photomicrograph of a typical 
specimen of cold drawn 
steel magnified 500 times. 
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Look closely at the micro-portrait of a piece of steel 
on the opposite page and you'll find five diamond- 
shaped marks. They are tiny indentations made by 
the superfine point of a Tukon Hardness Tester. Their 
purpose is to measure the hardness of a single micro- 
scopic grain of steel. Although they appear about 
34 inch long as shown at this magnification of 500 
times, they actually average only .0015-inch. 


This study of the comparative hardness of individual 
grains and the areas between them now is part of 
the regular routine in the modern laboratories at 
Republic’s Union Drawn Division. And it’s a good 
example of how Union Drawn metallurgists “get 
down to fine points” in their unceasing research to 
improve the machinability of steels. 


MACHINABILITY always comes first at Union 
Drawn—has had top ranking for 58 years. And 
because of this— 


1. Republic Union Cold Drawn Steels have been 
stepped up in machinability time after time — 





permitting faster speeds and heavier feeds—pro- 
ducing finer machined surfaces. 


These top quality steels are wniformly machinable 
—bar after bar and shipment after shipment. 


3. Abrasive elements have been greatly reduced — 
thus lengthening tool life, shortening grinding 
time? and increasing machine tool efficiency. 


4. Union Drawn metallurgists and engineers have 
acquired machining knowledge and experience 
unequalled in the industry. 


The top MACHINABILITY of Union Cold Drawn 
Steels may be just what YOU need to improve 
quality, increase output and cut unit costs of steel 
parts. And Union Drawn metallurgists and engi- 
neers are ready to help you work out machining 
and heat-treating problems. Write us. 


REPUBLIC STEEL CORPORATION 


Union Drawn Steel Division « Massillon, Ohio 
GENERAL OFFICES ° CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 

















a eee 


Bs 
4. eee 


fact that Bald 

in its own manufac ng © 

almost half a century, are all reflec 
Baldwin Southwark press you buy. 


BALDWIN Before you select a press, a Baldwin engineer will be 


; glad to discuss plans with you, and suggest the jobs 
HYDRAULIC ld 1 7 F-4 that a Baldwin Southwark Hydraulic unit can do 


betrer . . . faster . . . or More economically, 


When you select a press, you'll find the Baldwin 
Southwark line of Presses offers a type and size for 
every common need...and that these standard 
The Baldwin:Locomotive.Works, Philadelphia 42, Pa., presses offer a number of appealing custom-built 
U.S.A. Offices: Philadelphia, Chicago, Se. Louis, Wash- -. : _ , Keacures, usally found only in special design. 
ington, New York, Boston, San Francisco; ‘Birming- ee, ’ : ae a 
ham, Houston, Cleveland, Detroit, Pittsburgh, Norfolk, 


— 
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The Hanson-Whitney Rapid Pre- 
cision Centering Machine has 
solved the problem of accurate, 
: rapid centering of bright rolled 
stock, or parts produced on bar 
machines where centers are re- 
quired for a succeeding operation. 
The correct principle of rotating 
| work in center-rest is utilized. Cen- 
ter is drilled and shaved in sep- 
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is an IMPORTANT OPERATION 


COB: PORE 


Ore) - Org 


arate operations. Center-rest is 
quick-acting roller type, instantly 
adjustable for diameter through 
observation dial. The unique, 
quick-acting work chucks, in con- 
junction with foot-treadle opera- 
tion, enable varying diameters to 
be handled with the utmost speed 
and accuracy. 

Write for descriptive folder today. 
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@ Built by THe McGonEGAL Mec. Co 








RIGHT BEARING 
in the 
RIGHT PLACE 








ACCURATE BEARINGS 
FOR GRINDING ACCURACY 


The performance of a grinder depends upon its spindle, and 


the spindle itself is only as good as its bearings. Because this 
Themac Precision Grinder is SX0Si-equipped, its ability to 
grind surfaces accurately and to obtain a good finish is a cer- 
tainty. Long-lived S&S Bearings maintain their precision 
and run smoothly under varying feeds at high speeds—out- 
standing factors in the fast, precise removal of metal. Making 
a wider variety of bearing types and sizes than any other 
manufacturer, SOS is well qualified to put the right bearing 


in the right place. 6252 


ShOS INDUSTRIES, INC., PHILADELPHIA 32, PA. 
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that’s 
ty pical 
of 
results 
obtained 
from. 


GARDNER 


P, ‘Aé 


DOUBLE GRINDERS ~ 


NE notable example of this extreme accuracy 
and high production is the grinding of TWO 
faces of thin nitralloy pump vanes, at ONE setting, on 


No. 125-26” GARDNER Double GRINDERS. 


One GARDNER, equipped with a feed-through fixture, 
rough-grinds the vanes at the rate of 20 to 25 cuts per 
minute, removing up to .025” stock in two cuts, to tol- 
erances of .002” for uniformity. 


GARDNER-GRIND 
’ YOUR ZZcz SURFACES F 


ASTOUNDING ACCURACY 


and HIGH PRODUCTION, dco/ 





1 


Another GARDNER, equipped with roller gun-type 
sliding fixture, finish-grinds the vanes at the rate of 100 
to 125 per hour; to tolerances of .0005” for parallelism, 
.0002” to.0003” for flatness, and .0007” for uniformity, 


removing .002” to .0025” maximum overall stock. 


YOUR plant will profit from unusually accurate grinding 
and high production on dozens of parallel-surface jobs— 


Write for Bulletin on GARDNER Double GRINDING! 


GARDNER MACHINE COMPANY 


410 East Gardner Street » 7 7 
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SPLIT YOUR LOAD IN TWO 


with 


ROLLWAY 


——— ANDES crmaseoneoel 









Right-Angle Loading splits 
compound loads into the two 
component parts of pure radial and pure thrust... 
R and carries each of these components on separate 
bearing assemblies. Simple but scientificallysound. 





! 
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1.) Keeps bearings free of complicated stresses 


oT SERRE 
we Z 
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Gives longer bearing life with higher capacity 


€ coon al ane 
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ee ee 





ator? 








RADIAL 


(3) Cuts maintenance cost and lay-up time 


— hgh a sheatiet saat 


1, Prevents wedging of rollers and pinch-out. Reduces roller end-rub, with its wearing 
friction. Holds starting and operating torque at a minimum. 





. 





2. Since only pure radial or pure thrust loads can be imposed upon any single bearing 
assembly, unit pressures are reduced substantially. 





3. - Since all loads are carried at right-angles to the roller surface, compound or oblique 
loads are avoided and so are the resultants of the oblique loads. 


4, Right-angle loading permits greater radial o: thrust load-carrying capacity in any 
given dimension. 


5, Right-angle loading assures solid cylindrical rollers of greater roller mass and 
uniform roller cross-section . . . greater resistance to shock loads and vibration 
- ~ longer life kiN under continuous heavy-duty service. 


Select the RIGHT bearin gs Rollway engineers will gladly make peasionry 


calculations, drawings and supply other re- 
Gree Senice! for YOUR particular needs... quired information for a complete understand- 





ing of your bearing problem. No charge. 


RELLWAS GERRINGE 





ROLLWAY BEARING COMPANY, INC., SYRACUSE, N.Y. 





SALES OFFICES: Philadelphia + Boston © Pittsburgh * Cleveland * Detroit * Chicago * Minneapolis * Houston * Los Angeles 
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Simplified — 


for Free Flow 


Easy to bend, tubing goes wherever you want 
it—around corners—into tight places . . . with 
fewer fittings—fewer chances for leakage. As- 
sembly and maintenance are quicker — easier. 

Tubing systems, engineered with PARKER 
Fittings and Valves, insure Free Flow, with 
fewer obstructions and less turbulence. They 
take less space—and weigh less. 

If you have fluids to move — either liquids 
or gases... under high or low pressure — you 
can do it better using tubing with PARKER 
Fittings and Valves. Available from conven- 
iently located warehouses and _ distributors. 

Let’s talk it over. 


THE PARKER APPLIANCE COMPANY 
17325 Euclid Avenue ° Cleveland 12, Ohio 
Offices: New York, Chicago, Los Angeles, Dallas, Atlanta 
Distributors in Principal Cities 


arker 


TUBE FITTINGS ¢ VALVES 















THIS 
PARKER TUBE FITTING 
MAKES FREE-FLOW 
SYSTEMS POSSIBLE 


With this Tube Fitting—as with all 
PARKER Fittings and Valves 
pressure-tight and leakproof con- 
nections are assured. 

Threading is all on the fitting—you 
can use heavy or light bendable tub- 
ing—steel, stainless, light metal or 
brass. 

All PARKER Fittings are preci- 
sion-made—easy to install or re- 
move, and every PARKER Fitting 
is a coupling, 

Write for Bulletin A-48, reviewing 
PARKER Products. 


















WHICH CHART APPLIES 
TO YOUR 
FINISHING DEPARTMENT ? 












ROTO-FINISHING— 
COSTS GOING DOWN. 


HAND FINISHING— 
COSTS GOING UP! 








Pour your Finishing Department on a 
production basis by installing Roto-Finish— the accepted 


process in leading plants to produce mechanically a finish 
comparable to hand buffing, on parts of aluminum, brass, 
magnesium, steel, stainless steels, and die cast alloys, weigh- 
ing a fraction of an ounce and up. 

Roto-Finish steps up production time by processing 
quantities of parts mechanically. Roto-Finish is accurate 
—a controlled action that furnishes a uniform finish ex- 
actly to predetermined standards. @ 

Let us process sample parts and furnish complete in- 
formation. No obligation. THE STURGIS PRODUCTS 
CO., 706 Jacobs Street, Sturgis, Michigan. 


THE UNIFORM MECHANICAL PROCESS — 











FOR GRINDING + DE-BURRING + POLISHING 
HONING + COLORING 
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DIAPHRAGM CHUCKS 





Look, a high speed, precision chuck with no parts to 
wear out! Result: Maximum accuracy, minimum 
maintenance! Because the Woodworth design assures 
the ultimate in concentric chucking. Obviously, it 
will solve your precision chucking problems, as it 
has already for large manufacturers of gears and 
other production parts. Send your precision chuck- 
ing problems to us—at no obligation. 


MECHANICALLY OR AIR OPERATED 
ACCURACY YOU CAN TRUST 


WOODWORTH 


N. A. WOODWORTH CO., * SALES DIVISION 
1300 £. NINE MILE ROAD * DETROIT 20, MICHIGAN 





WHEN WEIGHT MUST BE MOVED 


SEND @@€ MAN 
and PORTELVATOR 


Stop idle machine time! With Portelvator, the Hamilton Port- 
able Elevating Table, one man can safely lift and carry loads 
usually requiring the strength of four. 

Three table surfaces. Four point support. Working area 
accessible from all sides. Slow lift for heavy loads. Fast lift 
for light loads. Floor lock for rigid positioning. A practical 
tool in any plant. 

Be practical! Investigate! Write for Bulletin P-47. 


Mamtllou 
an TOOL COMPANY 











T e HAMILTON ® OHIO e Ue S@ A 
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Every ounce of load a V-Belt carries must first be picked 
up by the sides of the belt. Clearly so, because only the sides 
come into contact with the pulley! The sides do all the 
GRIPPING on the pulley. They get all the wear against the 
sheave-groove wall. The sides pick up the load. They transmit 
that load to the belt as a whole. And then, once more, the sides 
—and the sides alone—grip the driven pulley and deliver the 
power to it. 


That is why you have always noticed that the sidewall of 
the ordinary V-Belt is the part that wears out first. 


That’s Why the CONCAVE SIDE 


A GATES PATENT 


is “IMPORTANT to YOU! 





Clearly, since the sidewall is the part that wears out first, 
anything that prolongs the life of the sidewall will lengthen the 
life of the belt—and that is why the patented Concave Side is 


important to you. straight sided 


The simple diagrams on the right show exactly why the 
ordinary, straight-sided V-Belt gets excessive wear along the o" eS pane 
middle of the sides. They show also why the Patented Con- LW Belt Bulges ra] 
aes Pulley” ama a 








cave Side greatly reduces sidewall wear in Gates Vulco Ropes. 
That is the simple reason why your Gates Vulco Ropes are 
giving you so much longer service than any straight-sided V- 
Belts can possibly give. 


actually feel the bulging of a 

od V-Belt by se the sides | 

finger and thumb and then | 
belt. Naturally, this re aps | 

wear along the middle of | 

as indicated by arrows. } 















* 
More Important NOW That STRONGER 
Tension Members are Used 


Now that Gates Specialized Research has resulted in 
V-Belts having much stronger tension members — tension 
members of Rayon Cords and Flexible Steel Cables, among 
others—the sidewall of the belt is often called upon to transmit 
to the pulley much heavier loads. Naturally, with heavier load- 
ing on the sidewall the life-prolonging Concave Side is more im- 
portant today than ever before! 


THE GATES RUBBER COMPANY Denver, U. S. A. 
“World's Largest Maker of V-Belts" 


’ . ‘ | | 
u > ** : 
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UL ALLOY STEEL SCREWS 


Insure smoother operation at POSITIVE 
levels with STRIPPER BOLTS! 


Mac-it Stripper Bolts or Shoulder Screws 
have greater holding power where you 
want it in die-assemblies. They are also 
used as stud bolts and in various machine 
assemblies. Easily tightened with Mac-it 


Key. Will not work loose. All Mac-it screws 
are heat-treated and accurately made with 
die-cut threads. Whatever your needs, let 
the complete Mac-it line serve you. 
Sold through recognized distributors from 
coast to coast and in Canada. 


: © Srrons, Cartiste ¢ HaMMonn Company 








Henry Moss Co., 

B‘klyn, says, “The 

Air-Hydraulic Press 
put us on a mass 

production basis.” 

Picture shows Air-Hydraulic 
Press driving 3 Parker Kalon 
No. 10 drive screws with 
button head, simultaneous- 
ly. Previously each screw 
was driven separately. This 
operation assembles pres- 
sure plate to base plate of 
the Mé6A electric iron manu- 
factured by Henry Moss Co. 


AIR HYDRAULIC PRESS SPEEDS 
ASSEMBLY, MARKING, FORMING, ETC. 


2 models — 22 and 6 ton capacities 


The Chief Engineer at the Henry Moss Co. says, “. . . Air-Hydraulic 
Press cut our costs, increased profits. Also, it enabled us to make a 
better iron and to become a major factor in the electrical appliance 
field.” Air-Hydraulic Press can eliminate your production bottleneck, 
too . . . whether you work in metal, plastics, or leathers. It will put 
you on a mass production basis, speed output, increase profits. No 
noise, no impact shock damage, no operator fatigue. Adjustable, pre- 
determined pressures . . . from most delicate up to 2% and 6 ton 
pressures ... are delivered entire length of stroke. Just attach to 
your present airline. Floor and bench models. 


Write for illustrated éatalog. Inquiries invited — no obligation. 
A few distributorships open. 


// AIR-HYDRAULICS, INC. 


Factory: 120 W. Middle Street. Chelsea. Mich 











aumumms Sales Office: 401A Broadway, New York 13 qu 
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MAC-IT PARTS COMPANY tancasrer, PA 











Diagram shows double-acting air 
cylinder operated by Valvair 4-way 
solenoid valve, spring return. 

DEPENDABILITY — That's outstanding in Valvair 
performance. Solenoids are Stellite-welded to resist 
wear; do not mushroom. Standard Valvairs have oper- 
ated over 2,000,000 times at 100 lbs. with never a leak. 
Exclusive features. Patented basic design eliminates 
metal seats; non-corrosive (cast bronze body, stainless 
steel parts); full pipe area used with minimum drop. 
2-way, 3-way, 4-way types. Get full details and prices. 


Ask for Bulletin AA 
VALVAIR CORPORATION - 454 Morgan Avenue, Akron 11, Ohio 
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TAPER’LOCK..... 


IN ALL THESE STOCK SIZES: . 












































D 


of Mishawaka, Ind. 








THE NEW 
TIME-SAVING 
TAPER BORE SHEAVE 


TAPER-LOCK has the simplest, surest 
mechanism ever devised for holding wheels 
to shafts... TAPER-LOCK saves time. You 
slip it on the shaft, line it up and tighten 
while sighting. .. TAPER-LOCK runs true. 
It holds with a firmness equivalent to a 
shrunk-on fit, yet it disengages with less 
effort than any other sheave. 


TAPER-LOCK sheaves are available in all 
the most wanted sizes. Thus Dodge has 


CLASS PITCH NUMBER TOTAL not only created a great new product in 
SHEAVE DIAMETER GROOVES SIZES neae " 
the power transmission field, but has made 
DUAL bury 3.0 to 18.0 +6 150 this product adaptable to needs through- 
A out industry. 
zara 4.6 to 18.4 1% 6 114 TAPER-LOCK is a striking example of the 
new Dodge products which help you put 
B 5.4 to 38.0 7 to 10 76 more power on the job—cut costs and 
20.0 to 38.0 2 to 10 36 increase production. The savings which 
Dodge equipment make possible will be 
c 9.0 to 44.0 3 to 10 128 important to you in the competitive days 
ahead. Get the full story — now. 
D 13.0 to 33.0 4 to 10 77 DODGE MANUFACTURING CORPORATION 
MISHAWAKA © INDIANA 


CALL THE TRANSMISSIONEER 


He’s a factory-trained spe- 
cialist qualified to analyze 
your mechanical power 
transmission needs and rec- 
ommend correct equipment. 
Consult him without obliga- 
tion. Look for his name 
under ‘Power Transmission 
Equipment” in your classi- 
fied telephone directory. 





Copyright, 1947, Dodge Mfg. Corp. 
CRAME PLATES) FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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ALLEN 


FLAT HEAD 
CAP SCREWS 


For perfect countersink-fit; 
positive wrenching — and more! 


(1) Flush top surface with no gap between screw head and 
surrounding metal. ; 
(2) Extreme rigidity of grip, because angle of head helps lock 
screw'in place by drawing down on a conical surface. 

(3) Firmer hold on thin plates!of metal, by more binding surface 
under the head than in fillister type or cheese-head screws. 

(4) Shallower countersink — less weakening of metal — when 
used for fastening a relatively thin plate. 

(5) Positive engagement of hex key transmits power for tightest 
of set-ups without slipping, reaming or side play. 

(6) Maximum strength of screw itself assured by “‘pressur-forming” 
of special-analysis ALLENOY steel. Threaded to a high Class 3 fit. 
(7) Speed in assembly provided for by use of Allen hand drivers 
and key blades for power drivers. 


Order of your local ALLEN Distributor, — or ask him for 
samples and engineering data for preliminary try-out. Get 
pt proof that these screws perform as dependably as Allen Hol - 

low Set Screws and Socket Head Cap Screws. 


CONNECTICUT, U.S.A 


HARTFORD 1}, 
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If you have—or may have—an application requir- 
ing over-running clutches that must operate under 


difficult conditions, let's talk it over. 
4 


Formsprag Clutches deliver high torque under 
severe space limitations. They are accurate, posi- 
tive, efficient. They are delivering trouble-free 
performance in many different types of work. 


FORMSPRAG 


There are many standard 
sizes on which we are 
making good delivery. 
Perhaps one of these will 
meet your requirements. 
A letter, or phone call — 
Detroit, Plaza 6640—will 
bring you full information. 


FORMSPRAG 





OMpPuny 
1415S JARVIS * FERNDALE. MICH. 
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Controle assure unsurpassed 


performance of 


BUCKEYE BEARINGS 


@ Use of selected metals, and our exacting control of charging 










ratios, and melting and pouring temperatures, assure the 
production of uniformly high quality bearings. Each piece, 
month after month, measures up fully to our rigid specifications. 


For easy assembly, and long, efficient, satisfactory service, 
specify Buckeye Bearings by brand name. Available in 1088 
fully finished ready-to-use stock sizes—in cored and solid 13” 
bars—in several graphited styles—also in any ID, OD and 
length; slotted, split, drilled or flanged exactly to your special 
blue-print requirements. No order is too big or too small for 


Buckeye. Let us quote on your requirements. 





BRASS AND MANUFACTURING COMPANY 


BRONZESMITHS = A SINCE 1900 
6412 HAWTHORNE AVE. (Peg CLEVELAND 3, OHIO 


\/ 


BRONZE SLEEVE BEARINGS - STANDARD SIZES OR TO CUSTOMERS’ BLUEPRINT 


IN ANY RECOGNIZED BEARING METAL ANALYSIS 








947 American Machinist - May 8, 1947 237 


















SAVE WHEREVER YOU CAN Alloy ia bn — Seven 


RETAINING RINGS | 
WILL HELP!!! aly 


eee ALLOY STEELS 








Cutting to length, Heat treating, Forging. 


Testing, Turning, Special Finishes. Prompt 






shipment of rounds, squares, flats, hexagons, 









octagons, and billets. Technical information 












and recommendations. 












Write for our data sheet book. 











| Wheelock, Lovejoy & Co., inc. 
| 128 Sidney Roped 39, Mass. 






CLEVELAND 14 — CHICAGO 23 — HILLSIDE, N. J. 
DETROIT 3 — BUFFALO 10 — CINCINNATI 32 















| BOLTS ¢ NUTS SCREWS « WASHERS 
These inexpensive, efficient artificial shoulders save Ss 
metal and money on these Wisconsin air cooled STAI BLE $5 STEEL 
heavy duty engines. / 
Every product—metal, wooden or plastic—and every Vu S. Lock ° 


machine should be examined now to see where shoul- 
ders and collars can be redesigned to effect great 
savings by the use of steel retaining rings. 





Stainless Steel fastenings are 
available now in most of the | 
more than 5200 different types 
and sizes stocked by Harper— 
your best source for non-corrod- : 
ing, non-rusting bolts, nuts, ’ ’ 
screws and many other fasten- 
ings. d 

Send today for our summarized 
catalog of Everlasting Fasten- 
ings made from Stainless Steel 
. . . also Brass, Bronzes, and 
Monel Metal. 


THE H. M. HARPER COMPANY 
2666 FLETCHER STREET 
CHICAGO 18 ¢« ILLINOIS 
Branches or Representatives in 

Principal Cities: 


__@ HARPER 


5200 types ? 
ond sizes Chicago 


EVERLASTING FASTENINGS 





Let us show you how they can do an efficient job for 
you. 





* 
- 





Write today for booklets on many types of National 
Retaining Rings. 


— 
-_ 
— 
a 
- 
- 
oe 






THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5, N. J. MILWAUKEE 2, WISCONSIN 





or 
; 
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16" x 6 South Bend 
Precision Toolroom Lathe 
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Steel Collet 


SOUTH BEND LATHES, because of their dependable precision, have long 
been favorites in toolrooms. For the same reason, plus extreme ease of operation, 
they are equally popular in manufacturing departments. Write for Catalog 100-F, 
which describes all sizes and types of South Bend Lathes. 


SOUTH BEND COLLETS, manufactured with the same exacting care as 


South Bend Lathes, deliver long, dependable service on precision work. 


STEEL COLLETS are carefully heat-treated for maximum service. Each collet 
is precision ground to exceedingly close tolerances, inspected and tested. 
BRASS COLLETS, a South Bend innovation, have many practical applica- 
tions. Their low cost makes them desirable for odd sizes that are used only 


occasionally. They can be readily machined on the job for holding tapered COLLET BOX 


Holds Handwheel Draw 


or irregular shapes. When worn, they can be re-bored to larger diameters. ame! in Collet Attachment 
, ) & 


and a set of 29 collets 


WRITE for more complete information on South Bend Collets, Collet q for 9-inch lathes. 
Attachments, and other lathe attachments. 


COLLET RACK 


Holds 19 collets, centers, 


wrench, etc. 


SOUTH BEND LATHE WORKS | potedie ‘aves cao; 


(e BUILDING BETTER LATHES SINCE 1906 
419 E. MADISON ST., SOUTH BEND 22, IND. 


tp A Cc D F 
Thread Body Head 
For South Bend Diometer Diameter Diameter 
Lathes inches inches 
9” and 
‘s presen: Ory PIE is 
10” a 
and 




















* Collets can also be used on any other lathe or machine which they will fit. 2° Collets ore supplied for round work in increments of 1/64°. Metric and decimal collets are supplied to order at slightly higher prices 


eran ENS ge 5 TR 


a 
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5-PLUS FEATURES 


Greater accuracy and 
stability 


2 Longer wear life 
| Se Less weight 
4 Positive identification 


5! Positive adjustment 











ACCURACY YOU CAN TRUST 


WOODWORTH 


N. A. WOODWORTH CO., SALES DIVISION, 
PRECISION GAGES + PRECISION MACHINE PARTS - 
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RED 


Pat. Pending 





WOODWORTH RING GAGES STILL 
PROVING “ON THE JOB” SUPREMACY 
OVER ORDINARY GAGES 


No wonder more and more industries are 
adopting this gage as standard. Its revolu- 
tionary design assures wear life 5 to 7 times 
longer. And maintains accurate inspection. 


This proved gage is easy to adjust, light in 
weight, durable—it’s a must for cutting costs, 
increasing production. Just try the Wood- 
worth Thread Ring Gage on your extra tough 
job—and you, too, will standardize! 


Wire or write for folder No. 46R 
at no obligation. 


1300 £E. NINE MILE ROAD «+ DETROIT 20, MICHIGAN 
DIAPHRAGM CHUCKS + ADJUSTABLE CLAMPING JIGS + SPECIAL TOOLS 


American Machinist - May 8, 1947 


“NOT GO” 














ee — ee 








47 

















For Speed, Economy and Range 
THE HENDEY 4C MANUFACTURING LATHE 


The Hendey 4C Manufacturing Lathe is fast, 
precise and economical. It is capable of handling 
a wide range of turning, boring and threading 
jobs on either a long or short run basis. The 4C 
is functionally designed to make operation simple. 
A unique change gear train provides a maximum 
of feeds and speeds with the minimum 
number of controls. The use of selected materials, 
plus the precise testing of all parts and assem- 
blies in the 4C, insures smooth, accurate produc- 
tion. All gears are made of hardened alloy steel, 
machined and shaved to the closest tolerances. 
The spindle rides in selected super-precision 
preloaded bearings. Ample provision for fast 
stopping and starting is furnished by a large 
multiple dise clutch and a cone brake. And, of 
course, the 4C has a Hendey precision lead screw 
accurate to + .001” per foot of lead. The spindle 
collar is accurately graduated to make multiple 
threading easier. Also the 4C has an automatic 
lubrication system that practically eliminates the 
maintenance problem. 











In fact, of you want a manufacturing lathe that 
has the rigidity, sensitivity and accuracy to pro- 
duce work ranging from long shafts to twist drills 
with speed and economy, you need look no fur- 
ther than the Hendey 4C. Write for complete 
information today. 












The Hendey Machine Company 





Main Office and Plant — Torrington, Connecticut 





Offices — N. Y., Chicago, Boston, Detroit, Rochester, Los Angeles, San Francisco 
Representatives in — Philadelphia, Cleveland, Pittsburgh 






Jit 


















TOOL ROOM LATHES {| = DY SHAPERS 
12” - 14” - 16” - 18” - 20” 12” - 16” = 20” 
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SAVE TIME— . 
REDUCE LABOR COSTS © OTHER p 


for Lifting, Pushing 
or Pulling with 


; FIT 
; TR 
. Uthj . 
° . iP 
° di . m 
° rectly into tnach; S are design ed f, 
© ; *PPearan, ines to Save ‘ or building 
. *Vailable. Type ray and reduce co. — improve 
. bracker. a iting furnished . ste, Two ty 
- elem Hiei Type SA “Ithout ta 
: ents Only I ‘ A whi h my mo ° " 
7? e€. 
4 hy, : v lubricas: 
; 3 : Capacingg, 2 liquid ¢ 
If FIOISTS — - * UD t0.209 get Service 
° y : ° mM, ys : 


< a ore. 














/ Low first cost, lowest operating expense 


“/ Smooth, fast, accurate control 
“/ Finger-tip control 








V/ Light weight, immune to overloading 


SAPS STRENGTH—LOWERS PRODUCTION 
INCREASES ACCIDENTS 


| 
Silent G-E nonmetallic gears eliminate 


V Capacities up to 10 tons 





For full information on Curtis Air Hoists, Air Cylin- 


fatiguing gear noise. Two types are available 
for a wide variety of applications. 


ders and Air Compressors, write for Form C-7. 


CURTIS PNEUMATIC MACHINERY DIVISION 








of Curtis Manufacturing Company * > Ie capac De getty 
Batali 1924 Kienlen Avenue, St. Louis 20, Missouri | duty applications consist of jobs consist of numerous 
"pene antanasecarRONUpRSS tea canner ttc ter patien compressed cotton fibers held layers of woven fabric held 
| CURTIS PNEUMATIC MACHINERY DIVISION together by steel shrouds and in compression by a phenolic 
of Curtis Manufacturing Company threaded studs. resin. 
1924 Kienlen Avenue, St. Louis 20, Missouri 
Please send me Form C-7 on Curtis Air Hoists, Air Cylinders 7 BOTH. ARE STRONG - SILENT —RESILIENT 
and Curtis Air Compressors. | For complete information contact your gear cutter. For 
RED leans ebuhn bhnbcntacds endl encicdeielicwikekhain | the bulletin, “Silent Gears,” write to Section Y-3, Plastics 
D5 RCRA a aR ets > poeae i Divisions, Chemical Department, General Electric Company, 
pate OHHH EEE REE EEE EEE EEE OEE ESE SEES i One Plastics Avenue, Pittsfield, Mass. 
OTEEE wo cccccerecceceseccceececcesscesestececceeeeeese se 
1 cir r4 ! 
Jeccoesdecceeeseseeseesssecs AONE . naw ot eee teee > 
GENERAL @& ELECTRIC 
P 7. 
GS Years of Successful Manufacturing 
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NORMA- HOFFMANN NORMA- HOFFMANN 





BALL BEARINGS ROLLER BEARINGS 
Rugged—thoroughly de- Short, cylindrical roller de- 
pendable for carrying thrust sign... heavy-duty bronze 
and radial loads. retainer...lowest possible 

co-efficient of friction under 
heavy load. 


Norma-Hoffmann heavy-duty Bearings improve the 
design and performance of products wherever they 
are used. They are dependable, give friction-free 
smoothness and quietness of opera- 


tion. Available in a wide range of NORMA-HOFFMANN 


sizes for every load, speed and 


duty. Write for catalog and engi- Precision BEARI NGS 
neering assistance. 


NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
Pittsburgh, Cincinnati, Los Angeles, San Francisco, Seattle, Phoenix 
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WALTHAM 
PINION & GEAR CUTTING MACHINES 








for precision production of 
fine pitch mechanisms 






Typical parts, produced 
to closest accuracy on 
WALTHAM Machines. 
All machines feature the 
WALTHAM method of 
making successive ‘cuts 
with a revolving cutter 






























Single-Cut Pinion Machines This machine employs one cutter. Blank is posi- 
tioned and machine started by hand, all other movements being automatic. 


Multiple-Cut Pinion Machines Two or three cutters on arbor of cutter spindle 
make successive cuts. Machine stops on completion of last cut. 


Magazine-Fed Pinion Machines Provides continuous production of one kind of 
pinion. Magazine is loaded and all other operations including cutting and ejecting are 
automatic and continuous. 


Gear Cutting Machines Single and Multiple cut machines equipped with special 
cutter swing provide the means of cutting teeth on gears up to 1/2” pitch diameter 


and in a stack 34” to 1” long. 


Write for literature giving detailed specifications 


WALTHAM MACHINE WORKS 


WALTHAM, MASS. 








READY.. Hc Nee Wi EAD 


| Combination 
3 or 4 Way 


AIR 
VALVE 







| 
| 
Pata & | 
Pats. Pend | 

| 





This new, ingenious MEAD VALVE is 
almost universal in its uses yet is so 
simply constructed it gives long, 
troublefree service. No sliding closures 


SELF-LOCKING NUTS 

















CAN YOU BE SURE THAT A PLAIN NUT WON’T SLYLY UN- 


. « 1/16" movement operates from 
full open to full closed helping speed 


WIND ITSELF? If not, then what you need is the All-metal, One- 
piece “Flexloc,” which is Self-Locking Nut that won't budge, i ~ == , oe 
except when a wrench is used. 


“Flexloc” packs maximum usefulness in minimum space because it 
is rugged, locked, compact—and is, therefore, becoming increasingly 


4B BENCH VALVE .. . for use on 
machine table or bench. Functions as 


por lar and this cpplies alike to U.S.S. and S.A.E. thread series. a 4-way valve .. . two 3-way valves 
very thread—including the locking threads—takes its shore of . +. one 3-way valve... and asa 
the load. 3-way valve and a blower! 


Covers a wide range of tolerances—from low #1 to high #3. 
Sie used over and over again without losing much of its locking 
a b 


—— ¢ “stop” nut, it stays locked in any position on a threaded 
member. 

“Flexloc” Thin Nuts are especially popular, because their tensile 
is so high. 

Sizes trom #6 to 1” in diameter—=millions in use! 


Convince yourself with a few free samples 


4W FOOT CONTROL .. . pedal works 
valve either as 3- or 4-way. Adjustable 
pedal stop provides quick change from 
3-way to 4-way. Same combination of 
functions made by rocking pedal as 
by moving lever of bench valve. 


4C FOR CAM OPERATION .. . can be 
mounted on drill press, etc., for auto- 
matic control of air cylinder by suitable 














cam. 











OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. & 
toes 4 


WRITE for new Air Power Cataleg describing Mead’s Air Vises, Clamps, Presses, 
Workfeeders, Controls, ete. Just off the Press! 


MEAD SPECIALTIES COMPANY 


4114 NORTH KNOX AVENUE, DEPT. MA-57, CHICAGO 41, ILL. 


JENKINTOWN 
N « CHICA e DETROIT « INDIANAP 


N FRANCISS | 
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DELIVER 
TOP TOOL ROOM 
EFFICIENCY 





Whether you need a Universal Cutter 

and Tool Grinder or a Combination Tap and 

Drill Grinder, you can be sure of top tool room 

efficiency if they bear the name “Grand Rapids,” 
manufactured by Gallmeyer & Livingston Co. 


Grand Rapids Combination 
Tap & Drill Grinder No. 10-B 


With the Combination Tap and Drill Grinder you 
save three ways: 1. On first cost, 2. Through lower 
maintenance expense, 3. On valuable floor space 


With Grand Rapids No. 60 Universal Cutter and Tool 
Grinder you can handle complex tool grinding jobs 
with maximum speed and convenience. 


Write for descriptive bulletins 


GL 8-46 describes the No. 10-B 
2-28-46 describes the No. 60 » 





Grand Rapids No. 60 Universal 
Cutter and Tool Grinder 





cast their close-grained gray iron, machine to micrometric tolerances, precision-assemble grinding 
machinery of unsurpassed performance. Grand Rapids means top quality in grinding machinery. 
GALLMEYER & LIVINGSTON COMPANY, 330 STRAIGHT ST., S. W., GRAND RAPIDS 4, MICH. 
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MACH | I FD CASTI NG Vaan 
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Purchasing and Production 
men agree, “For right price, 
for easy installation and 
operation” — it’s gears by 


BRAUN 


Braun has complied with 
manufacturer's specifica- 
tions, delivery and price 
requirements for 38 years. 
This extensive experience 
is aided by our up-to- 
date plant. Braun is a 
reliable, economical 
source for gears. Send 
your inquiries without 
obligation. 


They’re right—right from the start! Uniformly accurate, these ma- 
chined castings are ready for cutting on Stahi’s modern gear cutting 
equipment. Quality (and quantity) production of extra large gears like 
these is one of our specialities. Big gears, cut to your most exacting 
specifications; can be handled in the Stahi plant with efficiency that 
means prompt delivery—and real savings. For any type of gear, in any 
size, in any quantity—get a Stah! estimate first. 


STAHL Gear & MACHINE Co. 
3901 Hamilton Ave., CLEVELAND 14, OHIO | 1592-96 ATLANTIC AVE. BROOKLYN 13, N. Y. 






























ona 


CUT E ALL 
GEARS TYPES 


Better Gear Products GANSCHOW GEAR CO., 14 N. Morgan Street, CHICAGO 7. 











cAMS 


e 

GRINDING 
R SPECIFICATIONS 
+ what you 


GEARS 


THREAD 
to YOU 
When you come to "HARTFORD" you 9° 


st. 
order—without delay—at reasonable co 


Send specifications—ask for quotations. 


é3 The 
ine V/ eg MBE NY 


TOUAL MACK \2 
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“tnd now -" ZEROL GEARS 





Testing a large pair of Zerol gears, 15 x 36 combination, 1 D.P. These gears were 
cut on a Gleason Planing Generator for large spiral bevel gears. Although the teeth 
appear to be almost straight, they are actually slightly curved from end to end. The 
difference in curvature between the gear and pinion teeth controls the length of 


tooth contact. 


SHILLIE. 
NS 





Zerol gears are curved-tooth bevel gears with zero- 
degree spiral angle. They combine the localized tooth 
contact of spiral bevel gears with the low thrust loads of 
straight bevel gears. 

Localized tooth contact results in smoothness, quiet- 
ness and strength, even under extremely high loads. For 
these reasons Zerol gears are replacing straight bevel 
gears in many applications where thrust limitations 
prevent the use of spiral bevel gears. 

Like straight bevel gears, Zerol gears have the ad- 
vantage of no inward axial thrust under any conditions. 
In fact, with zero-degree spiral angle, the thrust loads 
are the same as for equivalent straight bevel gears, with 
the result that Zerol gears can be substituted for 
straight bevel gears, without change in thrust bearings. 


.. . be to FS diameter 


Zerol gears, like other bevel gears, are designed with 
long and short addendum tooth proportions for smooth, 
quiet operation, and with large fillet radii for maximum 
strength. 

Large Zerol bevel gears, when required, have their 
teeth (only) hardened on our own surface hardening 
machine, while smaller ones, where necessary, are 
hardened by the induction, straight heat treating or 
case hardening methods. 

These gears give localized tooth bearing, which de- 
creases stress, greatly lengthens gear life, and min- 
imizes breakage. 

We are in a position to cut gears of the Zerol bevel 
type up to 48” in diameter. Write us for further infor- 
mation. 


“Over 55 Years Gear Making Experience” 
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Irs been a long time since January, 1909, when this ad 
announcing a new Earle plant first appeared on the front 
cover of American Machinist. 


But, our original guarantee to ‘“‘give you the kind of work 
you want” is just as good now as it was then. 


It was with that guarantee that we first started supplying 
gears of all types and special machinery. It was because 
of that guarantee that we have enjoyed continuing success. 


It's been good business to “give you the kind of work you 
want’’—good business for us, and for you, our customers. 


And it’s on the basis of that guarantee that we continue 
to ask you to ‘write for estimates on your work.” 


EARLE : GEARS 


THE EARLE GEAR & MACHINE CO. © 4723 STEMTON AVE, PHILA. 44, PA 















To Your 


Specifications 


—ALL TYPES 

—ALL MATERIALS 

—ALL SIZES from 4" 
to 36” O. D. 


Write for Bulletin on Gear 
Jobbing Service—Our Specialty for More 
Than 30 Years 







\ 
DETROIT BEVEL GEAR CO. 


8130 JOS. CAMPAU e DETROIT 11, MICH. 
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SHAVED GEARS /o2 Maximum 


Quality ce Uniformity 














THE CINCINNATI GEAR COMPANY 


OT a. Good Gears Only”’ 


Wooster Pike and Mariemont Ave. * Cincinnati 27, Ohio 











Last Longer 


“Customer's specifications” and metal alone 
won't produce gears that can “take it” in 
actual use. PITTSBURGH GEARS are a com- 
bination of these PLUS 30 years gear 
making “know-how” and scientific heat treat- 
ing that impart working hardness, free from 
internal stresses. Result: Longer, economical 
gear life. Quotation 
requests invited. 





Specify 
PITTSBURGH 


S * INTERNALS 


es sw D pemememmonen Wee 1) Be Ae Be Ay et oe 
_ Pyros 


American Machinist - May 8, 1947 











4 





NO MORE OF THIS... 








BROKEN TOOLS AND DIES 





BENT OR BROKEN CRANKSHAFT 






BROKEN PRESS FRAME 


.with THE NEW Dayton Rogers 


HYDRAULIC | 2 
OVERLOAD PITMAN 
for PUNCH PRESSES 


1. Replaces present press pitman, as well as adjust- 
ing screw. (Bali socket or link pin connection made 
to order to fit present ram.) 






























2d Se ee ee ee 


2. Calibrated hydraulic relief valve can be adjusted 
and sealed for maximum press capacity, assuring 
absolute protection against overloading the punch 
press. 


3. The hydraulic relief valve can also be set for any 
tonnage within the capacity of the press to pro- 
tect any given tooling or special die setup. 

4. Constant ram pressure assured at point of opera- 
tion regardless of stock thickness variation on such 
operations as forming, pressing, riveting, briquet- 
ing or assembling. 

5. Hydraulic linkage can be furnished for practically 
any power press application, assuring definite 
hydraulic controlled power on the press ram at 
all times. 

6. Quickly installed on any punch press . . . easily 
handled by any operator. 


Dayton ROGERS 


MINNEAPOLIS 7, MINNESOTA WRITE FOR ILLUSTRATED BULLETIN {85-1 
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CUT UP TO 18 GAUGE MILD STEEL WITH A FOOT-POWERED 


SHEAR 


A POWERFUL MACHINE THAT NEEDS NO POWER 


@ Save on light shearing Ba, 
jobs without cutting qual- 























ity. Famco Squaring Shears, 
built of semi-steel, accu- 
rately machined, do preci- 
sion shearing of up to 18 
gavge mild steel. Five cut- 
to 52”) 


have easy-to-set gauges. 


ting widths (22” 


Write today for full infor- 





mation on the Famco line. 





FAMCO MACHINE CO. @e 1316 18TH ST. @e RACINE, WIS. 


famco (¢:.) machines 


ARBOR PRESSES + FOOT PRESSES «+ SQUARING SHEARS 











TWO HEADS ARE 
BETTER THAN ONE 


The combination of your ideas and our ideas 
mean quality and cost reductions—through finer 
tools, dies, jigs, etc. Our engineers and tool 
designers are ready to interpret your plans and 
carry them through to a practical and successful 


conclusion. 
JIGS * FIXTURES + SPECIAL TOOLS 
BUILDING COMPLETE MACHINE TOOLS 
UNITS FOR MACHINE TOOLS 
PUNCHES AND DIES 
























T 1 E ? 4 


250 

















INDIVIDUAL 
ATTENTION 


Whether your gear require- 
ments involve standard cut- 
gears (which we have in 
stock), or special gears to be 
cut to your specifications, you 
can depend on GRANT to 
give you the kind of service 
which has re- 
sulted in a con- 
tinuous growth 
of our business 
over a period 
of 64 years. 









ad a 
FEEDS 
AUTOMATIC EQUIPMENT 


tHE V& O Press Co. 





SEND US YOUR PRINTS FOR Qyotation, 
GEAR SPECIALISTS — BROACHING 





THREAD GRINDING 




















GEAR CUTTING MACHINES] 


Well Designed 


Good Features 
Create Production Advantages 


43 Years’ Experience 


NEWARK GEAR CUTTING MACHINE CO. 
69 Prospect Street, NEWARK 5, NEW JERSEY 
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DRAWING 


a day’s work for 


MULTIPRESS 


Here's proof, right from the production line, of the quick ease with which 
Muttipress can be retooled for one high-speed job after another. With these six 
efficient tooling set-ups, The Buckeye Stamping Company, of Columbus, 
Ohio, adapts their MULTIPREsS units to changing production needs with minimum 
loss of operating time. All six operations could be handled on one MULTIPRESS 
in a single day! Using a special die adapter on the Multipress ram, die change 
time can be reduced to as little as five minutes. 


To this simplified tooling, Muttipress adds unusual operating flexibility. 
Six models, in 4, 6 and 8-ton capacities, offer a choice of manual and automatic 
tonnage, speed and cycling controls for almost any type of “pressure” job. 
Standard MULTIPRESS accessories include benches, side shelves, work-table 
extensions, a variety of bolster plates, and accessory tooling for indexing, pelleting, 
foil-marking and many other special operations. 


Write for full details on this cost-cutting, production-boosting, bench-size 
tool of amazingly compact and efficient design. 


THE DENISON ENGINEERING CO., 1199 DUBLIN RD., COLUMBUS 16, OHIO 


DENISON 


AIT i ee 


nO ics 
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TAPPAN STOVE gets Higher 


, Re eae ee ~ 
me ts | EEE 


500-ton Lake Erie Hydraulic Press in 

operation in the plant of The Tappan 

Stove Company at Mansfield, Ohio. 

Press is used for drawing, flanging and 

blanking operations in “the sodonaiien- 

ture of top rolls and main tops for 

Tappan Ranges. 
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LAKE ERIE tvdraulic Press 


Inserting a top roll blank in the Lake Erie Hydraulic Press. 
Top roll is formed in a single operation. 


In the manufacture of top rolls and main 
tops for its nationally-known line of 
ranges, The Tappan Stove C sompany has 
found that slow drawing on its Lake Erie 
Hydraulic Press permits the metal to flow 
properly. This eliminates wrinkles and 
hand work. Quality of the parts is im- 
proved, labor for hand work is saved, and 
further savings are made on inspections, 
which are greatly simplified. 

This is another good example of the abil- 
ity of today’s hydraulic presses to simplify 


@ Leading manufac- 
turer of hydraulic 
presses—all 
and types—metal 
working... forging... 
metal extrusion... 
plastic molding... 
processing... rubber 
vulcanizing... 
otyping... special 
purpose, 


s1Z¢8 


stere- 


eo .2 2:3 ¢ Fs I N a3: €¢ TP Ss 
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ENGINEERING CORP. 
BUFFALO NY. U.S.A. 





production, improve product quality or 
decrease production costs. It will be to 
your advantage to investigate the applica- 
tions for hydraulic presses in the manu- 
facture of your products with a view to im- 
proving their quality or decreasing their 
costs. Lake Erie engineers, through their 
day-to-day cotssaltetions with leading 
manufacturers in all branches of industry, 
have a wealth of information on hydrau- 
lic press applic ations. They will be glad to 
assist you in any way. Merely callon the -m. 


L ct Tres AN D Y, oe er 


G 


Quality Production with 


N 
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FELLER ENGINEERING DIVISION 
SPECIALISTS—EXTRUSION AND 
FORGING PRESSES 


1100 Empire Building, Pittsburgh 22, Pennsylvania 


og n U8 





E 








Top roll being removed from press. Uniformity is an important 
characteristic of parts produced on Lake Erie press. 





LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 
HYDRAULIC PRESSES AND SPECIAL MACHINERY 


General Offices and Plant: 
507 Woodward Avenue, Buffalo 17, New York 


Ss 
















SUPERIOR 


This Automotive Universal Joint Housing not 
only possesses superior physical properties; but, 
in addition there is vast savings of expensive 
material and marked increase in production. 


The National High Duty Forging Machine, plus 
National forging technique, can help solve your 
forging problems. 


Investigate! 


Above forging developed and produced by 
Timken-Detroit Axle Company 








NATIONAL 


TIFFIN, OHIO. 
DESIGNERS AND BUILDERS OF 
MODERN FORGING MACHINES—MAXIPRESSES—COLD HEADERS—AND BOLT, NUT, RIVET AND WIRE NAIL MACHINERY 


New York Detroit Chicago 
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, KEEP PRESS WORK UP 
Production * ser : es oS : — 
| dae -COSTS DOWN 
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Year after year, Federal Presses 
deliver more press work per dol- 
lar to offset increasing labor rates 
and meet the demand for lower 
production costs. Federals also are 
performing a wider variety of jobs 
never before regarded as press 
operations. Their versatility is 
practically unlimited. Primary, 
secondary, and assembly opera- 
tions are handled quickly and 
safely—with extreme accuracy. 
Burnishing, broaching, forming, 
staking, and high speed marking 
are handled with ease. Federal 
Presses are rightfully famous for 
precision work—saving time and 
manpower, reducing costs as well. 
Furthermore, they’re ruggedly 
built to give years of continuous 
service. Write today for catalog 
of complete Federal Press line. 





THE FEDERAL PRESS CO. 


147 Division Street, Elkhart, Ind. — Telephone 2831 


AVAILABLE IN 8 SIZES— . 
CAPACITY, 6 TO 80 TONS 





247 American Machinist + May 8, 1947 255 











— METALLURGY is the process being chosen for the manufacture 
of many products because of the cost savings produced from this 
automatic, high speed production method. Parts such as porous, 
self-lubricating bearings, carbon brushes, and insulators, Alnico magnets, 
carbide tool bits, magnetic radio cores, contact buttons, gears, cams 

and literally thousands of other items are accurately and automatically 
made with unbelievable cost savings on Kux Presses. 


K U X Pr = s s © ¥  perioee of the most complete line of machines available for this 


industry, Kux Presses have been selected by all the leading 
THE MACHINES manufacturers for the superiority in design and construction built intg 
every model, A penny post card will bring you detailed information 
UNIVERSALLY USED and an illustrated catalogue. 





MODEL 82 


(el tetil-t>Miul-t4ilhiliael 
hydraulic operation 

Pressure 150 tons 

Parts up to 6 diameter 


ol) milime 
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MODEL 64 


MaltitatelicMaalelilels 

ul -teileliliael Me) sl-taelilels 
Pressure 35 tons 
Parts up to 3. diameter 


OTT mill 2%, 
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TREET « CHICAGO 24, ILLINOIS 
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STANICUT OILS 


This wide range of cutting oils 
permits accurate, economical applications 
on many machining operations 





Stanicut 62 FC 





. 5 : 2 For machining aluminum alloys. Su- Stanicut 137 BCS 


perior results from the standpoint of tool 





life and finish can be obtained with Stani- For exceptionally severe high speed 


cut 62 FC as compared with kerosene and machining. A high percentage of sulfur 


lard oil blend. Furthermore, the higher and compounding makes this particularly 


flash of this product Urweenes' the Gan suitable for a variety of automatic oper- 
hazard. Since this oil contains no active ations. 
sulfur, it can be used in machines working 


) te copper or brass as well as aluminum. 


ey 


Stanicut 155 CS 


Stanicut 107 BC For tough alloys such as S.A.E. 3000 


and 4000 series, especially those which, 


For moderate operation on free- ‘ 
with ordinary cutting oils tend to “smear 


cutting stocks, particularly where low nan . ; 
$s v | ) and leave a poor finish. The oil contains 


cost is an important factor. This oil can : > tp : 
the maximum of active sulfur that can be 


be used also for machining copper and : 
incorporated and still obtain good color. 


brass without danger of staining the work. 


tanicut 117 BCS Stanicut 309 BCS 








For moderate duty operation on low For heavy broaching, threading, and 
machinability steels. This oil contains tapping of soft steels, or those which 
some active sulfur to provide better tool would tend to tear easily. This is a sul- 
life and finish on steels slightly tougher furized and chlorinated semi-base oil. In 
than free-cutting screw stocks. many instances, it can be blended with 

paraffin oil to handle less severe work. 


Stanicut 126 BCS This feature is particularly desirable in a 


shop where a wide variety of operations 





For severe duty on low machinability are encountered, and where it is profitable 
steels. This is a light colored oil contain- to keep to a minimum the number of 


ing compounding sulfur and chlorine. grades of oil. 


Standard Cutting Oil Specialists 





will help you apply Stanicut or other time-tested Standard cutting oils and coolants to get 
better tool life, finish and overall machining costs. Write Standard Oil Company (Indiana), 
910 South Michigan Avenue, Chicago 80, Illinois, for one of these Engineers. 
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TANDARD OIL COMPANY (INDIANA) 
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lasts 4 times 
as long... 


with STANODRIP 


Do YOU REALIZE what a fertile field plant 
lubrication offers for cutting corners of costs—in 
labor, lubricants and maintenance? Economies 

that are often totally unexpected can be found by a 


Standard Oil Lubrication Engineer. For example— 


A Standard Oil Lubrication Engineer, 
investigating a minor lubricating problem in a huge 
laundry, suggested a complete lubrication survey 
of the plant. He found that an oiler was lubricating 
centrifugal extractor bearings every hour. Six 
barrels of oil were needed yearly for three 
extractors. He recommended Stanodrip. Because of 
its non-leaking, better lubricating quality, oiling 
periods were extended to 4 hours. At the end 
of a year it was found that a 50% saving 


of lubricant had been secured. 


If you'd like to have one of these Lubrication 
Engineers uncover possible savings like this, 
ask to have a survey made in your plant. It costs 
nothing but a phone call to the nearest 
Standard Oil Company (Indiana) office or a card to 
910 South Michigan Ave., Chicago 80, Illinois. 


NOW % the oil 






STANDARD OIL COMPANY (INDIANA) 
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Above —Shaft and bearing of the 60 inch centrifugal extractor 
pictured below, on which Stanodrip cut lubricant consumption in 
half and application time one fourth—a typical example of savings 
that may be uncovered by a Standard Oil Lubrication Survey. 
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APACITY for sheets, tubes and rods at the Formica factory has been 
multiplied by four since the war began. 

New types of equipment, more efficiently arranged, have prepared the 
plant for production on a scale never attempted in the laminated industry. 

TRADE 7 Paton’ At the same time new types of resinoids and new types of bases have 
—— made possible the production of better and more efficient materials better 
adapted to specific jobs they are expected to perform. 

Machining and finishing equipment for electrical parts has been ex- 
panded in proportion. So you can send your blueprints here with confidence 
that when your order is placed you will get promptly, uniform materials 
of high quality, produced in the most efficient way by the finest manufac- 

a, A turing equipment, manned by the most competent staff in the industry. 





ANDAR! THE FORMICA INSULATION CO., 4645 SPRING GROVE AVE., CINCINNATI 32, OHIO 
ERVI 
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+. and if weighs 
more than 85 tons 
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WHATEVER THE JOB, 
_fthere’s an Elmes Press 
1 to do it! 


\ Whether your pressing needs are 
measured in tons . ... in hundreds of 
tons ... Orin thousands of tons, you 
can depend upon traditional Elmes 
ingenuity “and skill for equipment 
that delivers without a whimper. 























2500-TON ELMES 
' In the large-press range, this 2500-ton form- FORMING PRESS 
ing press is a typical example. Its 70” x 65° Height 247° 
platen is accurately finished, and parallel. Stroke, 15" 
Opening, 20” 


Note the extra-long platen guides, special 
wear plates, and simplified push-button con- 

»- trol. Power unit is mounted aloft—all outside- 
packed for convenience. 


Weight, 172,000 Ibs. 





Whatever the need, you can look to Elmes 

*-. for everything good that long experience can 

“build into modern hydraulic equipment. Dis- 
tributors from coast to coast. 





ELMES ENGINEERING WORKS OF AMERICAN STEEL FOUNDRIES « 1001 Fulton Street, Chicago 7, Illinois 
(Also Manufactured in Canada) 


METAL-WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 
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CENTERLESS WHEELS 


Bay State Fractional Grades is no myth. It is one of our 
exclusive features and we are proud of it. This manu- 
facturing refinement offers three degrees of hardness 
in a single normal grade .. . an extra that affords a 
much closer selection and makes it possible for you to 
obtain centerless wheels, as well as any other type, that 
are really “on the nose” when it comes to fit. Let us 
prove this statement with a trial. 


Branch Offices and warehouses — Detroit — Chicago 
Distributors — All principal cities 


BAY STATE ABRASIVE PRODUCTS CO. « WESTBORO, MASSACH 
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Look around your office, and out your window. 
Wherever you see a product made of metal, it 
has sprung from America’s greatest industry. The 
production executives who make Metalworking’s 
diverse products have problems even more diverse 
-.- . and a need for an almost unlimited variety of 
materials, equipment, parts and services. 

If you can offer them anything which will 
speed production, improve quality, and lower the 
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METALWORKING’S PRODUCTION MEN MAKE MANY THINGS ...HAVE MANY INTERESTS 


AMERICAN MACHINIST IS EDITED FOR ALL OF THEM 


cost of the things they make, they need it and will 
buy it... if you tell them how and where to get it. 
And because American Machinist, written to help 
all of these men to get their jobs done better, is 
read by production executives who make decisions 
in plants representing over 90 per cent of mefal- 
working production, it is your top medium in 
bringing your sales story to Metalworking’s con- 
centrated attention. 


GOOD advertising in Metalworking’s No. I magazine ... 
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This advertisement, one of a series now appearing in the advertising 
press, we think will interest you as well as the advertising executives 
to whom it is primarily addressed. It underscores the editorial bal- 
ance which attracts to American Machinist continued readership by 
metalworking executives like you and which helps make this maga- 
zine of metalworking production a quality advertising medium. 








EDITORIAL BALANCE 


e»-and how good balance draws top readership 


fo American Machinist... and to your advertising 





TRACTOR is a highly important Metal- 
working product, but no more important 
than the bolts which help make it strong, or 
the bearings which smooth its rugged power, 
or many another of Metalworking’s abundant 
contributions to American life. 


So vital are Metalworking’s products that 
advising the production executives who make 
all of them is a challenging job. We’d like 
to ask you to judge for yourself how well 
American Machinist editors are fulfilling that 
assignment. 


Look through a few issues of this magazine 
that is read and studied by more men than 
any other metalworking magazine.* We think 
you'll find this readership justified by the 
way American Machinist .. . tersely, fac- 
tually, clearly, attractively .. . brings these 
clear-thinking men information on subjects 
as diverse as the interests of Metalworking 
itself. 
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selis more goods at less cost 





This quality of good editorial balance, 
reaching down deep into the opportunities 
for making all metalworking products better, 
gives American Machinist advertisers a me- 
dium in which their products can gain active 
acceptance today .. . and tomorrow. 


And sound editorial balance, reflected every 
other week in the wide scope of American 
Machinist’s editorial pages, assures adver- 
tisers of an attentive, receptive management 
audience that this year . . . and every year 
... buys more materials — products — parts — 
services—than any other industrial group. 


Ask your American Machinist representative 
how he can best help you to increase your 
sales to the multi-billion-dollar metalwork- 
ing market. 





* ABC net paid circulation now over 28,000. 
Total readership many times greater. 
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* 


SAVES TIME 
MAKES MONEY 


* 


CUTS ANY SHAPE 
CUTS ANY SIZE 


* 


CAPACITY UP TO 
¥4" STOCK 


steel cutters. 


shipment. 


910 Nevada Street 





MARSHALLTOWN 


THROATLESS SHEARS 


Here’s the shear that offers best performance fea- 
tures. Cutting speed 6’ per minute. High grade tool 
Write today for details. 


MARSHALLTOWN MANUFACTURING COMPANY 


Marshalltown, lowa 









Prompt 




























ANTON PARALLELS 


INCREASE PRODUCTION IMPROVE QUALITY USE ANTON PARALLELS 
ANTON PARALLELS FILL A LONG-FELT NEED—Permanently straight 
and accurate, yet priced for general: machine shop use. Ali fully 
guaranteed to be within the limits specified. Maximum size toler- 
ance .001 inch on ground sides. 
straightness within length, .0001. 


Maximum yariation in parallelism and 
hardness 65 up. 


Rockwell “‘C”’ 


Ste Pst unRRE KA 








Price per set includes a handy 


; Wooden Container. Large Stock 
of Single Pairs also Available. 


All Prices are F.OB. New York 


ANTON MACHINE WORKS 


52 Sands St. Tel. TR. 5-8092 Brooklyn 1, N. Y. 























RANT 


RIVETERS — PIONEERS in 
their line—head rivets from 
smallest to %%@” diametet 
either by NOISELESS SPIN- 
NING or VIBRATING 
HAMMER method—Sizes to 
meet all needs—Types in- 
clude Vertical and Horizon- 


tal Multiple Spindles. 


Write for literature and 


MACHINE CO. 


85 Silliman Ave., Bridgeport, Conn., U. 8S. 


forget to send samples. 


THE GRANT MFG. & 









don't 


A. 











THE 


TORRINGTON 
ROTARY 
SWAGING MACHINE 


with 4000 forceful 
squeezing hammer blows 
per minute—makes metal 
tougher and more elastic. 
Send for booklet—“The 
Torrington Swaging Ma- 
chine.” 





The Torrington Co., 


56 Field Street 


Swager Dept. 


Torrington, Conn 











“Anti-friction Bearings 
Throughout” 























Fer cutting internal keyways, 


te 4” wide and up te 60” 


slots or splines 1/10” 
long. Fast—Aceurate— 


Flexible. Write for particulars and catalog eon machine 


MITTS & MERRILL 


for your work. 


913 Tilden St. 


Saginaw, Michigan 


/ KEYSEATERS | 











feature 








leader 
Pins and Bushings. This exclusive 
permits removing Leader pins for machine 
work on the die shoe and assures reassem- 
bly without loss of alignment. A big time 
and trouble saver. Write for Catalog. 


y 2 


OHIO, 
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SURFACE GROUND 
TO AS: 


PARALLELISM AND 
WiGH FINISH 












MACHINE TOOL COMPANY ' 


CINCINNATI 


U. S. A. 
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HYDROPTIC-B 


JIG BORING anv MILLING MACHINE 


More than a jig borer, the Hydroptic-B is designed to 
perform milling and measuring as well as boring, 
drilling, facing and chamfering. It has an electrically 
driven spindle saddle with a transverse travel of 28” 
and hydraulic table drive with infinitely variable 
speeds and longitudinal travel of 40”. Thus, the 
Hydroptic-B can be used to perform milling opera- 
tions in two perpendicular directions, and by means 
of the Depth Measuring Device, becomes a three 
dimensional milling and measuring machine. Work 
can be located anywhere on the 39/2” x 32” table 
without preliminary laying out. All dimensions are 
set to 0.0001” on the built-in micrometer heads of 
the measuring microscopes. This unique optical meas- 
uring system—free from wear and mechanical stress— 
makes the Hydroptic-B also a measuring machine of 
such permanent and unquestioned accuracy that it 
can be used as a final check of its own precision. For 
direct production and development work, as well-as 
for jig, mould and die making, these exclusive fea- 
tures make the Hydroptic-B rapid, efficient, economi- 
cal and superlatively accurate. 





The absorbing history of Name 


the Societe Genevoise d’in- 

struments de Physique, and 

of the creation of the ma- Firm 
chines and_ instruments 

which made possible higher 

standards of scientific and Address 
industrial measuring and 
metalworking, is told in 

this unusual 101-page book. City 

Fill out coupon for your 


free copy. a 
A <> 625 CHRYSLER BLDG. 


CORPORATION New York 17, New York 


Sa SSS See Mi 
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CONDENSED SPECIFICATIONS 


CAPACITY 


HEADSTOCK 


CARRIAGE 


DRIVE UNIT 


Swing over Bed 

Swing over Carriage 

Threading Range....4 to 96 Standard, Right or Left Hand 
Metric, .6 to 7 mm. Standard 

Collet Capacity 


No. of Spindle Speeds.... 
8 Direct Spindle Speeds 
164, 266, 418, 500, 685, 805, 1270, 2072 R.P.M. 
8 Backgeared Spindle Speeds 
28, 45, 70, 83, 112, 134, 211, 345 R.P.M. 
Feeds (Left or Right) per Revolution of Spindle .0104”, .0087”, 
-0070”, .0060”, .0050”, .0035”, or .001877” (Equivalent in 
threads per inch: 96, 115, 143, 167, 200, 289 or 533. 
Change Gears Furnished 


Spindle Nose 
Hole Through Spindle 
Backgear Shaft Bearings...............cesseee> Oilite Bronze 


Cross Feed Travel 

Cross Feed Screw 

Feed Screw Collar Graduations 
Tool Post Slide Travel 

Tool Post "x ™%” slot to take %” 
Tool Bits or Tool Holder for 4” Tool Bits 


Tool Post Swivel Graduated 0 to 90° right and left 


Motor Recommended 

Built in Motor Control Switch 
Countershaft Spindle 

V-Belts for Complete Drive. 
Motor Pulleys. 

Drive Pulleys 


If your face plate work comes within a 1014” 
swing, and the rest within 654” and 36” in length, 
you can save money and time—in tool room, re- 
search, maintenance, and production—with Atlas 
10” lathes. 


The Atlas lathe is fully precision built for 
close tolerance work. It is compact—saves floor 
space. It is easier to set-up than large lathes— 
performs all standard operations. And reason- 
ably priced attachments are available for special 
jobs. It takes but a 1/3 or % HP, 1725 RPM 
motor. 


The probabilities are that many of your small 
parts operations can be handled by Atlas lathes 
to allow better use of your larger machines. 
Check the condensed specifi- 
cations and performance fea- 
tures with that in mind. Your 
Atlas distributor will gladly 
provide complete details, or 
a letter will bring you the 
latest catalog. 


ATLAS PRESS CO. 


504 N. Pitcher St., KALAMAZOO, MICH. 


American Machinist - May 8, 1947 








all 


es. 


















Quick delivery now from 
your Delta Distributor... 


at a cost that is but a fraction of the 
usual price for machines of this type. 


Abrasive Model: Spindle speed 
4000 R.P.M. Surface speed 10,500 
feet per min. Wheel 10” diam. 
¥,” arbor hole. Wheel flanges two 
sizes 3.” and 5” diam. Circular 
table and wheel swing 45° left 
and right, providing full 90° range 
of cut. Height of table from floor 
32”. Size 30” wide, 35” deep, 
47” high. Complete unit for 60, 
50, or 25 cy. or D.C. service. 
Without abrasive wheel, motor, or 
switch. Shipping Wt. 570 Ibs.... 
Catalog No. 20-210............ $181.00 
Non-Ferrous Model: Spindle speed 
2000 R.P.M. Surface speed 5250 
feet per min. Blade 10” diam. 
¥_” arbor hole. Circular table 
and blade swing 45° left and 
right, Ps me full 90° range of 
cut. eight of table from floor 
32”. Size 30” wide, 35” deep, 
47” high. Complete unit for 60, 
50, or 25 Cy. or D.C. service. 
Without saw blade, motor, or 
switch. Shipping Wt. 550 Ibs.... 
Catalog No. 20-305.......... $188.00 
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Another manufacturer enjoys the accuracy 


'* 
| 


of the low-cost Delta’ Cut-Off Machine... 
for cutting to exact length on a production basis 


Accuracy to within .001 inch — that’s the 
kind of precision performance The Dielectric 
Products Co., Jersey City, N.J., gets from a 
Delta Cut-Off Machine. The operation is 
cutting copper tubing and copper and brass 
bars into various standard lengths. 

The Delta Cut-Off Machine is available 
in two models: (1) With abrasive wheel, 
for cutting high-speed steel and cold-rolled 
steel bars and sections up to the equivalent 
of 3%,” solid round stock . . . steel tubing 
up to 114,” diameter and approximately 
5/32” wall thickness . . . Duralumin Tobin 
bronze, Navy bronze, other very hard non- 
ferrous metals; (2) With special steel blade, 


* 
™ 





for cutting soft brass, aluminum, copper, 
micarta, and other non-ferrous metals — in 
solid sections up to 11/4.” diameter... . . in 
tubular sections up to 2” diameter. Also 
adaptable for wet cutting operations, with 
the addition of the coolant pan. The Delta 
Non-Ferrous Cut-Off Machine cuts sharp 
and clean; you eliminate the expense of ad- 
ditional finishing operations. 

Enjoy economical, trouble-free cut-off 
performance: Equip with Delta Cut-Off 
Machines. Order from your Delta distrib- 
utor. He is listed under “Tools” in the 
classified section of your telephone directory. 

Check coupon below for Bulletin A-20. 








I DELTA. MANUFACTURING DIVISION ‘ 
j 608E E. Vienna Ave., Milwaukee 1, Wisconsin ; 
y Send me a free copy of Delta Bulletin A-20 and others | have listed below: 
LT, y Bulletin...................... Bulletin.. , ~ a 
I Name j 
MILWAUKEE ! ; 
® EE eee a, Yoel eT OME? - 5 
4 ON a ee ne ET Eee i 
EE ME IL ES ER . 
Rockwell Manufacturing Co. The complete line of Delta Machine Tools also includes Drill Presses (see Bulletins 


Milwaukee 1, Wis. 


A-14, A-14-3, and A-17) .. 
“Trade Mark Reg. U.S. Pat. Off. Abrasive Finishing Machines (see Bulletin A-32) .. . 


. Metal-Cutting Band Saw (see Bulletin A-23) . . . 
Toolmaker*® Surface Grinder, 


Chip-Breaker Grinder, Tool and Cutter Grinder, Carbide Tool Grinder, Industrial 
™-22 Tool Grinder (see Bulletin A-23) . . . Coolant Pumps and Tank (see Bulletin A-49). 
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MULTI-PURPOSE 


SHAPERS 


IN SIZES from 
16” to 36” incl. 


LESS MAN HOURS PER JOE 
MORE PROFITS PER DAY... 


IN GEMCO Multi-Purpose Shapers you get 2-wa 

production efficiency...an unmatched ruggedness for 

those deep hogging cuts on the workpiece at hand. 

Then, with a quick switch of the tool bit and re- 

setting of the machine, it produces to close 

tolerances for the precise finishing cuts. This 

adaptability and efficiency is rarely found in 

ONE machine! Thus you save on production time and increase 

profits. Featuring also the exclusive GEMCO Lubrigard, the safety WITH 
device that prevents injury to the machine should any failure in 

the lubricating system occur, GEMCO Shapers give you service EXCLUSIVE 
plus...and the most for your money. Furnished in three models LUBRIGARD 
...Pl&in, for average shop work; Production, for general machine SAFETY 
shop and hecvy production work; Universal, for. tool and die DEVICE 
work. Size of stroke...16” to 36” incl. GEMCOS are the Shapers 

on which to standardize for a high standard of work. 


WRITE TODAY FOR DESCRIPTIVE BULLETIN GC-13 


MFRS. 
OF PRECISION 


ENERAL ENGINEERING & MFG. CO. peea@tor 


ST. LOUIS 16, MISSOURI 


American Machinist - May 8, 1947 











; ~ ea Te 
‘ Vv ¥ ee “A stall 
Spegers’ 2) i Ry sateen «he 


—_ 





Section of Key Slot Broach 


THE KEY TO GREATER PRODUCTION 





Many large lock manufacturers are 
today cutting production costs by the use 
of multiple broaching. This versatile ma- 
chining method broaches five key slots of 
various shapes, with cross sections less than 
1/32 of an inch, on a standard 3-L machine. 
The small fixture, featuring easy loading, 
permits the cutting of more than 500 slots 


an hour in both solid and cast brass lock 






cylinders. These long broaches (some are 
body and blade sections) not only give 
greater production, but maintain close tol- 
erances and reduce tool costs. Practically any 
standard Lapointe machine can be adapted 
with special fixtures designed for this type 
of work, and the phenomenally high pro- 
duction rate means better lock cylinders at 


ess cost to the manufacturer. 
> 


Write Dept. 11 for 124 page 
Instruction Manual, containing — full 
specifications on Lapointe machines. 


NE TOOL COMPANY 





HUDSON, MASSACHUSETTS °* U.S. A. 
Branch Factory @ Edgware @ Middlesex @ England 


THE WORLD’S OLDEST AND LARGEST MANUFACTURERS OF BROACHES AND BROACHING MACHINES 
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Now... you can 
drill, bore, ream or 
tap pieces like these 


Actual work produced by Bullard 
MAN-AU-TROL Spacers without the 


use of jigs. 















... with Bullard 
Man-Au-Trol Spaters 


4“ x4” Spacer for use with sm@ller 
sensitive drills. 30” x 20” Spacer 


for use with radial drills. 
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...and eliminate 
jigs like these 


These cumbersome, costly jigs were 
formerly used to produce the 


pieces shown on the left. 











New Bullard Man-Au-Trol Spacers 
Speed Production... Reduce Costs 


With these semi-automatic positioning tables replacing most of your hole-locating 


jigs, men and machines that used to be tied up on jig fabrication can join your pro- 


duction line. 


With the cost of designing, making, handling, repairing and storing jigs just about 


eliminated, your competitive position takes a turn for the better. 


All the details about the way this New Bullard Method repeats any pattern of holes 
to speed production, reduce manufacturing costs, lessen operator fatigue, are contained 


in the new MAN-AU-TROL Spacer Bulletin. 


Write for a copy today. The Bullard Company, Bridgeport 2, Connecticut. 





BULLARD | 








CREATES NEW METHODS TO MAKE MACHINES DO MORE 
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.. « A “REVOLUTION” IN MACHINING INDUSTRY ... 


TOUGH Threading jobs licked by COULTER TYPE ‘‘H’’ 
THREAD TAP MILLING MACHINE 


y \ 





NOW... somes a development that ex- large collet chuck, holding the work rigidly 
tends the capactity of this ‘wonder’ machine. se ONLY ONE REVOLUTION OF THE TAP is 
COULTERS’ are made to perform the most necessary. 


delicate threading operation with both speed 
and accuracy . .. 40 years of specialized 
experience, manufacturing precision ma- eccentric relief straight or taper can be 


chines exclusively. The NEW Type “H"’ is produced. Pipe taps from '/," to 1'/," and 
equipped with an overarm tail center and straight taps from /," to 1'/,” 


Any number of FLUTES, eccentric or con- 








WRITE FOR 
FULL PARTICULARS 





PRODUCTION MACHINES 
SINCE 1896 


The James COULTER Machine Co. 


BRIDGEPORT ° CONNECTICUT ° U.S.A. 





If you have a SPECIAL PROBLEM 


in any of these operations, where precision work is 
demanded and where greater production at man-hour 
savings is paramount— 
* BORING—rough, semi-finish and finish * MILLING 
(special types) * STRAIGHT LINE DRILLING « 
UNIVERSAL ADJUSTABLE SPINDLE DRILLING 
* HONING * TAPPING * REAMING * COUNTER- 
BORING * VERTICAL AND WAY-TYPE EQUIP- 
MENT 
then a Moline Multiple Spindle proces Designed ma- 
s 
| 
| 


WELDED 
MACHINE 
BASES... 


chine tool is your answer. Moline tools are ruggedly 
built and engineered to fit your PARTICULAR require- 
ments, they're made to last for years, they're easy to 
change over to other jobs, they do better work at less 
cost and stand up to it longer. 

For YOUR special problem, go “HOLE-HOG,” write 
us for any information you may need. 


Precision J:g-Welded 
from Pre-Formed Parts 
Completely replacing heavy castings, Fab-Welded 
Machine Frames and Bases of intricate design are 
built up from accurately made parts, jig-welded, 
and produced on a quantity basis. . . reducing 
machining costs, rejects, handling 
and freight costs. 


CORPORATION 


MOLINE TOOL CO. 


100 20th Street Moline, Ilinois 
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TYPICAL == ~ EXAMPLES 


OF GORTON MANUAL AND 
AUTOMATIC Tracer Control 










High precision pro- 
duction of dies and 





molds like this injec- bai tee a4 e ; ase > 

tion mold are pro- ES ESE eee a 

duced from simple en- 

larged master patterns GORTON Controlled MILLING... 
eet Ee geek at is our term for super-speed precision milling, engraving, 


highly skilled oper- 


acne. electrical etching or other metal remoyal operations 


where a simple master pattern is used. The increased 
speed and greater accuracy made possible by this method 
offer many opportunities for improving both product and , 
Completely automatic productivity. Many Gorton users report that their machines 
profile milling similar paid for themselves in a remarkably short period. 


to the profiling of 

these impeller blades 

is possible on a stand- LET GORTON PRE-DETERMINE RESULTS FOR YOU 
ard Gorton with spe- ‘ 

cial tooling. Find out for yourself what Gorton can do for you—before 
you buy. Make use of Gorton Engineering Service (see 
Engineering Service offer at lower left). Also, mail us the 
coupon below and get your free copy of Bulletin No. 1655, 
Geeta ‘Teeter Gam containing information on the complete line of ‘Gorton 


trol permits multiple Tracer Controlled Machines. 
milling, counter- 
boring and engraving 
operations like the 7 
operations performed 
on this indicator plate 
from one simple mas- 
ter pattern. 





WAY 


PLEASE SEND WITHOUT OBLIGATION Sea | 
Bulletin No. 1655-1505-13 


RC: SR re er ee Pe ee ee Pree re ee ee 


COMMPGMRY. ccccsecccgeccvccesshdeovcescevessecedecssoecerecose sees 


Let us determine for you whether 
or not Gorton Tracer Control can 
improve your product and plant 
productivity. Send us a complete 
description and prints of one of your 
jobs. We will furnish a production 
estimate of the same job tooled on 
a Gorton—no obligation. ‘ 


econce GORTOR wncwime co. 
“a Tracer Controlled Milling 


1505 13TH STREET .« RACINE, WISCONSIN, U.S.A. 


PRS ok oa pd ew eV eur en seer Sevdessdoccocnecyeenecteedethdinaneute 


AdMvess. oc ccccreccccccccccscccccvccccccsscvcrescessvereseepesiee | 


RS de viecden ven sedan obaseebhatetinwes ZONE oc o eo MMEscccvcceceeees 
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All steel welded base 
and table top 

Belt drive 

Rigid frame 

Gravity feed 

length gauge 

Expanding clutch 


Swivel Vise 

e 
3-speed (90 to 130 r. p.m.) 
V-belt motor drive arrange- 
ment, which assures maxi- 
mum power transmission 
efficiency . . . $25.90 less 
motor. '2 H.P.1725 r.p.m. 
motor recommended. 


10" x 14” blades. © 12" x 
pre ® Coolant 


wut? 


wet! ean tnt ch 


Mh ake 


COM oy iv 25 SO. ST. CLAIR ST. 
i, | CHUCK TOLEDO 4, OHIO 
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iF YOU ARE INTERESTED IN 
BROACHING 
PRODUCTION 


PLANNING 
Detroit Broach aids in select- 
poke Mm Zoltb abest-Lolebbel-- Hel a-Tol-beletete 
them supplies complete 
cost and production data 


ENGINEERING 


Tooling is designed by men 
who specialize in broach tool 
ing only men who know 
Jo} dor-Lod ebb ole MEC-rod ete te ght 


MANUFACTURING 


Tooling is produced on equipment 
selected specifically for the manu- 
facture of broach tooling in a- 
plant producing nothing else 


egy 


SET-UP & TRY-OUT 


Your machine set up and tried out 
at Detroit Branch delivered to 
you ready to go 


Ly 
, ? iva 
"7 FOLLOW-THRU 


4 If difficulties later occur, field 


e , ae 
and 4td handy, £00, Be a engineers are on the spot with 
“a : the answer 
Wherever you are, there is a- Detroit, 


Broach representative in your lo- 


cality to give you prompt service. 


DETROIT 7 COMPANY 


20201 SHERWOOD AVENUE DETROIT 12, MICHIGAN 
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Baush Two-Way Horizontal {30 Hydraulic 
Unit Type Multiple Spindle Drilling Machine: 


Part being machined:—Connecting Rod Cap. 
Six-station hydraulically indexed trunnion type fixture holds (3) Automotive 
Connecting Rod Caps at each station, caps located on mating and end-milled 
surfaces. 
Operations Sequence: 
Station 1—Unload and load (3) Caps 
Station 2—L.H. Head—Combination center drill and chamfer (6) 
holes 
R.H. Head—Chamfer (6) holes 
Station 3—L.H. Head—Spotface (6) holes 
R.H. Head—Drill (6) holes 
Station 4—L.H. Head—Dril! (6) holes 
R.H. Head—ldle 
Station 5—L.H. Head—Finish spotface (6) holes 
R.H. Head—Re-drill (6) holes 
Station 6—L.H. Head—Counterbore (6) holes 
R.H. Head—Ream (6) holes 


SPECIFICATIONS: 


Base of welded steel with ample coolant trough and sump—with full flow of 
coolant to all cutting tools. Hydraulic units are self-contained with hydraulic 
pumps and cylinders—18” stroke and adjustable feed rates. Unit ways are 
hardened and ground steel—units arranged with pick-off gears for speed 
changes. Ball bearing fixed center heads—left head furnished with 30 spindles 
—right head with 24 spindles. Each unit has 15 H.P. motor for spindle and pump 
drive. Floor space required—13 ft. 6 in. over-all length by 3 ft. 6 in. wide— 
Approx. Net Weight 20,000 Ibs. 


MACHINE TOOL CO. 


SPRINGFIELD 7, MASSACHUSETTS 
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FOR 


HEAVY SPOCK REMOVAL 


MICROHONING CUTS CHIPS! 


MICROHONING IS METAL CUTTING! 


These Are Microhoned Honing Chips— 


Millions—Billions—of such small scale chips 
are cut by the many thousands of face 
contacting grits in an average 3 to 6 stone 
set of honing stones—all cutting at the same 
time. Combined—they can remove a lot of 
metal—up to .080” on diameter—in a 
relatively short time—or at rate of .006” 
to .008” per minute. 


This means that high production now has a 
new method of short-cutting time cost by 
honing from the green bore—hardening— 
and finish honing—with elimination of inter- 
mediate bore machining operations. 


It is economical in other ways. New additive 
treatments in Micromatic Honing Stones 
yield from 200% to 400% more bores per 
set of stones than was formerly possible. 


¢3)MICROMATIC HONE CORPORATION © DETROIT 4, MICHIGAN 


DISTRICT FIELD OFFICES: 1323 $. Santa Fe, Los Angeles 21, Cal. @ 194 Dalhousie St., Brantford, Ont., Can. @ 616 Empire Bidg., 206 $. Main St., Rockford, Ill. 
501 Harries Bidg., 137 No. Main $t., Dayton 2, Ohio © 927 A—M & M Bidg., P.O. Box 981, Houston 2, Texas © Room 514-129 Church St., New Hoven 10, Conn. 
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HIGH SPEED 
STEEL 


TOOL BITS 


GORHAM STANDARD 
for the 
Pe eae Field 


* 


GORHAM M-40-B 


for Heavy Cuts 
in Hard Material 


* 


GORHAM GORMET 


for more 
Abrasive Materials 


OUTSTANDING IN NEW 
FIELDS AS WELL AS OLD... 


For many years GORHAM cutting tools have 
done an outstanding job in industry. In plants 
large and small, they have established a repu- 
tation for quality and performance. Now 
GORHAM High Speed Steel Tool Bits are prov- 
ing their worth in new fields. Every day new 
processes and new applications widen the 
scope of GORHAM usefulness. Why not let 
GORHAM tool bits solve your tough production 
problems? Complete stocks are available for 
immediate delivery. Place your order today. 


GORHAM TOOL COMPANY 
14400 WOODROW WILSON AVENUE + DETROIT 3, MICHIGAN 
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Planers 
with a Plus-Value... 


You won’t want to Miss 


Because they're Hy-Draulic, Rockford 

Planers and Shaper-Planers give you oper- 

ating advantages that cut down machine time 

and lower your costs. Whether you require a stand- 

Rockford Hy-Draulic Shaper-Planer ard planer... ora special type with attachments as shown 
gt Pp: — immediately above . . . it will pay to get the facts on Rockford 
fie oy : Hy-Draulic Machine Tools. Let a Rockford sales engineer give 
you the complete information on Rockford Hy-Draulic Planers, 


of work-piece 
(2) in vise. Shaper-Planers, Slotters or Shapers...or write for general Catalog 1947. 


Rockford Machine Tool Co. 


ROCKFORD rLiLin gods 


4706 


SHAPERS PLANERS SLOTTERS TWIT 











G. & L. Horizontal Boring Machine with 
Continuous Feed Facing and Boring Head 
Cuts 300-Hour Job to 100 Hours... 


This forging die was formerly machined by boring one-half at 
a time. With the Giddings & Lewis Continuous Feed Facing and 
Boring Head both parts are machined simultaneously with greater 
speed, accuracy and economy of cutting tools. Tool settings have 
been reduced to a minimum. Jump cutting with the old method 
placed a burden upon the tools. Proper mating diameters and 
finish are obtained because both parts are machined in a single 
work setting. 


On similar dies in this plant the machining time has been 
cut one-third with the G. & L. horizontal boring machine equipped 
with the continuous feed facing and boring head. 


Additional flexibility and capacity for handling unusual jobs 
can be added to your horizontal boring machine through the 
application of a G. & L. rotary table together with a Continuous 
Feed Facing and Boring Head. Boring, facing and back-facing 
can be performed on several surfaces by merely indexing the 
table and engaging the cross slide of the head. Investigate the 
complete features and advantages on this equipment today. 


* 
. 
= 
* 
. 


Complete Die 
Bored in Only One Setting .. . 


Prior to machining on the G. & L., both parts are 
opened up straight through: on a planer to enable a 
boring bar to be inserted. The operations on the largest 
bore are performed as follows. The other two bores are 
machined in a similar manner. 


1. 


Operations 
Bore 51," Dia. for a Distance of 434” with Con- 
ventional Boring Bar. 


- Bore from front 734” Dia. Using Conventional 


Boring Bar. 


- Bore 12” Dia., 1344” Deep Using Conventional 


Boring Bar. 


- Recess 1314,” Dia. Using the Continuous Feed Fac- 


ing Head. Set Off Center. 


. Finish Bore 1314,” Dia. Using the Continuous Feed 


Facing Head. 


- Form Radius in Corner with Tool Ground to Prop- 


er Radius Using Continuous Feed Facing Head. 
ADDITIONAL DATA 
Interesting factual data on time saving 
accessories available. When making in- 
quiry please indicate your business con- 
nection and type and size of machine 


used. Ask for Accessory Catalog WM57. 


138 DOTY ST. » FOND DU LAC, WIS. 
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A recent survey of industry shows that 
new methods and new machines are highly 
important factors today in obtaining 
increased productivity. 

This is particularly true among users 
of Baker Machines—because every 
Baker is designed to make it easier for 
the operator to produce more in less 
time with /ess effort! 

By combining operations and 
reducing work-handling, Baker 
Machines offer the right set-up for 
greater production and improved ac- 
curacy. Baker units are highly flexible... 
can be adapted to a wide range of 
operations including single or multiple 
spindle drilling, boring, reaming, 
counterboring, hollow milling and 
chamfering. Send us details about your 
job-problem. We'll be glad to show 
you how a Baker Machine will help 
you beat rising costs with an upswing 
in productivity! 




















GEAR CARRIER 








MALLEABLE IRON 















@ Here’s multi-operation 
performance that results in 
high production! This ex- 
ample shows a Baker 36HO 
Vertical Hydraulic Feed 
and 7%AA Horizontal 
Units in combination with 
Multi-Spindle Tap Unit 
around power index table 
for multi-operations at one 
chucking of part. The work 
is a gearcarrierin malleable 
iron, handled as shown by 
blueprints at left. 


BAKER BROTHERS-Inc. "32° 


DRILLING - BORING - TAPPING AND KEYSEATING MACHINES 
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MULTIPLE 
SPINDLES 


VERTICAL AND 
HORIZONTAL 
TYPES 








— Low Maintenance 


(ae 3 E ~b MACHINES 


COMPANY 








SON 


, MICS 1 5. wAGE 


WISCONSIN 











Way 














Illustration 
shows typical 
set-up for cut- 
ting taper key- 
way with 


table tilted. 


Machines are 
made in three 
sizes for key- 
ways 1/16” to 
1%” in width, 


Great simplicity and ease of operation of Davis Keyseaters 
assure the user of accurate, time saving work. 
Let our engineer study your keyseating problems. 


DAVIS KEYSEATER COMPANY 


403 EXCHANGE ST. ROCHESTER 8, N. Y. 

















For general tool room grinding, Model 


A-3 Rotary Surface Grinder at Vinco 
Corporation, Detroit. Simple to operate 
. holds work 
to close tolerances. Production increase 
—50 to 100 per cent. 


. produces good finish . 


ARTER GRINDING MACHINE COMPANY 
WORCESTER 5, MASSACHUSETTS ° U.S.A. 
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shown here with special 
multi-diameter boring 
and counterboring tool. 


a 
' 


Special boring, counterboring, 
and facing tool. § 


All tools shown on this page 
ore reduced to about 2/5. 









The large Facing, Boring and Counter- 
boring tool, measuring 13% inches in 
diameter by 23 inches long, is one (but 
by far not the largest) of those tools 
especially engineered and built by 
GAIRING to suit the specific require- 
ments of your production jobs. We 
will gladly cooperate with you in work- 
ing out the most advantageous application of 
end cutting tools to your product. 

The quarter-inch interchangeable counterbore 
and the countersink shown at the extreme left, 
are among the smallest of GarrING’s complete 
line of standard tools. A great number of manu- 
facturers have standardized on them, and you 
too can do so at a saving. Outline your needs and 
we will send descriptive literature. Or, should 
your requirements be unusual, our Engineering 
Department will give your problem the benefit 
of their wide experience. 

Regardless of size . . . GAIRING will 
furnish the end cutting tools to do 
your job economically and well. 


THE GAIRING TOOL COMPANY 


DETROIT 32, MICHIGAN 


AIRING 





1 : = 
| j 
om 


Regardless 
of Size... 








V AW AA AA 
Gairing standard holder with standard 


Ys" counterbore and pilot, and with 
standard Y2" countersink. 
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TAPPING 


Write for your 
Free Copy of 
the Production 
Tapping Guide 
—a Handbook 
of Tapping 
information 






Ti 


Johnson Motors, 
of Waukegan, IIl., formerly 
tapped stud holes in the alum- 
inum blocks of its famous two- 
cylinder outboard motors one 
at a time. The job involved 
tapping 7 No. 10 24-thread 
holes to a depth of “4,” and 6 
14” 20-thread holes to a depth 
of 4,” and required 3 minutes. 


Today, using a special head 
designed by Cleveland engi- 
neers, all holes are tapped in 
two passes on one of Johnson’s 
twelve Cleveland Lead Screw 
Tapping Machines. Tapping 
time is reduced to 30 seconds. 


Rejects, the Johnson fore- 
man reports, have not in- 
creased despite the increased 
tapping speed. On the other 
hand, better sizing is obtained 
and greater accuracy is main- 
tained through stop-start con- 





CLEV 


MINUTES 


trol, rigidity of the spindle and 
precise depth control. 


And, according to the fore- 
man, the Cleveland gives ab- 
solutely accurate depth con- 
trol while the enclosed coolant 
system, under the operator’s 
control, greatly reduces tap 
wear. 


This report is typical of hun- 
dreds of cases in which Cleve- 
land Lead Screw Tapping Ma- 
chines are helping to cut tap- 
ping costs. 


If you have a tapping job 

. involving one hole or a 
score... Cleveland engineers 
can show you how to do it 
faster, better and at an im- 
portant saving. Send prints 
and specifications or sample 
parts to The Cleveland 
Tapping Machine Company, 
Hartville, Ohio. 


nD - 
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CHECK UP 


TO KEEP FIT! 


For general use, the dial-type 
vibration indicator gives you easy- 
to-read and quick results. It is 
simple to operate. The full-view 
dial is well depressed into the case 
for maximum protection. Covering 
a displacement range of 0 to 100 
mils at 10 to 60 cycles per second, 
it’s only 31% inches in diameter. 

For more accurate readings and 
over a wider range than the dial- 
type, the light-beam type vibration 
indicator can fill your requirements. 
It uses a light beam to obtain a 
line which shows the amount of 
vibration. Portable—weighs about 
3% pounds—and convenient. It 
covers a displacement range of 0 to 
30. mils with 0.6 mil accuracy. 


to get longer product life 


HOW MUCH FATIGUE 
CAN IT STAND? 


See ny — 

The pneumatic fatigue tester 
determines the number of stress 
reversals a part can stand—6 to 10 
times faster than conventional test- 
ing equipment. It handles a num- 
ber of odd shapes as well as stand- 
ard specimens. It’s adaptable to 
high-temperature testing. Designed 
for samples with resonant frequency 
between 150 and 250 cycles per 
second. The only moving part is 
the specimen or sample. 


MEASURES VIBRATION AT 
SUPERCHARGER SPEEDS 


For h-f production testing of 
products like superchargers, high 


GENERAL ELECTRIC 


Now you can safeguard the durability of your materials © 
and equipment by checking vibration quickly and easily 

with these G-E instruments. As you know, excessive vibra- 

tion not only causes mounting problems, wear and tear on 

your equipment, but also cuts down worker efficiency due 
to disturbing noise. Tests for vibration, before your pro- 
duct leaves the factory and at periodic intervals, help you 
to eliminate these hazards and so increase the life of your 
product. If you have a problem dealing with vibration 
measurement, we'll be glad to help you work out a solution. 
















speed tools, air and gas turbines, 
the A-f vibration meter measures 
velocity and displacement. It is 
portable. Gives direct readings. 
With a range of 150 to 1000 cycles 
per second, this equipment can thor- 
oughly check the significant vibra- 
tions which occur at rotation speed. 
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FREE INFORMATION BULLETINS! 


Would you like to know more about the 
operation and application of these vibra- 
tion testing equipments? Send for the bul- 
letin youre interested in NOW! 

(1 Vibration Indicators GEA-4140 
1 Fatigue Tester GEA-4652 
0 _H-f Vibration Meter GEA-4361 


General Electric Co., Schenectady 5, N.Y. 
DOD is ciicscecent 
Company 


1 

l 

I 

l 

I 

Apparatus Dept., Section B800-35 | 
a 

a as 
+a 
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MACHINE COMPANY 


NEW BRITAIN - CONN. 
* 


THE WORLD'S FINEST 
MULTIPLE SPINDLE 


CHUCKING MACHINES 
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PUSS 


PRODUCTS OF PIONEERS 
FOR TODAY'S NEEDS 


Full advantage is taken by Gilmore of the 
inherent characteristics of the diamond in 
the highly specialized tools which bear the 
Gilmore Trade Mark. 
Durable diamonds maintain exact relative sizes Many years of engineering research, modern “ Ptemend Gertas Yost ye » ain 
aa plant facilities and the actual experience tt ee on ee ee 
) ) ky © of the many users of Gilmore Tools have 
contributed to the outstanding position of 


Gilmore in this field. 


You are invited to call on our engineering 
staff for any information pertaining to the 
use of Diamond Tools for Grinding Wheel 
Truing, Turning, Boring or other industrial 
applications of diamonds. 


Bronze bearings in motor housing bored to a 


A_ six-cornered diamond maintains a radius 
“plate glass” surface with diamonds. 


within close limits on the face of a formed 
wheel. 
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REPARED BY THE SENECA FALLS MacHiNne co. “THE Qo-owung PEOPLE” stneca FALLS, NEW YORK 
























pERA 


Close-up of Model LR Lathe showing 
Relieving-type Tailstock in “raised” 
position, ready for loading shaft 
into collet chuck. 


Problem: To reduce cost of automatically 


turning slender shafts. 


Solution: A Model LR Lo-swing Lathe was 

selected for this job and a new work-holding 
method employed. As shown on the Tooling 
layouts above, an air-operated collet driver grips the 
shaft well in from the end, exposing only the part to 
be turned, thus reducing the shaft’s effective length 
and further reducing springing because of the rigid 
grip of the collet. A Relieving-type Tailstock facil- 


itates loading and unloading and makes possible 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


Q0-swiicy TURNING 


METHOD PROVIDES 
GREATER 
ACCURACY AND LONGER 
TOOL LIFE ON 
SLENDER SHAFT JOB 







minimum overhang of the tailstock spindle. 

This holding method eliminates the use of a Steady 
Rest, which was necessary to control springing when 
the same work was turned between centers. Also 
positive location of the work against the shoulder, 
rather than. by center depth, insures increased ac- 
curacy of shoulder lengths. Greater shaft rigidity, 


likewise, has resulted in longer Carbide ‘Tool life. 




























wide blade 
selection 









makes light work 


Waren the work go—the sz.vings in time and 
labor—when you use a blade that’s just right 
for the job. Your VICTOR supplier will always 

ive you the right blade for every job because 
e's gots fall line of them. lie’s got a blade for 
every job a hack saw or a band saw can do, with 


the right frame to go with it. The VICTOR 
preety er rete industry—is the com- 
plete line. And you can rely on the right kind 
of job with VICTOR saws—the kind of fast, 
clean cutting on metal, ics, and other non- 
metallics that’s established VICTOR at the 
front of the field. Lighten the work from the 
complete VICTOR line—the line that goes 


light on your pocketbook! 








oN \ \ 3\ NS mn SS 
HAND BLADES | ae 
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POWER BLADES 
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KEYSEATING 
MILLER 


NATIONA 





- « « the tool that converts drilling 
machines into key-seaters 


and saves time and money 


@ With this modern tool you can handle 
keyseating jobs not suitable for keyseating 
machines on any of your drill presses or 
radials. Keyseats with parallel sides, accurate 
in depth and in perfect alignment with bore 
axis are assured. 


The National Keyseating Miller milis, keyseats 
in one cut. It can be used on offset holes and 
blind holes. Work clamping is unnecessary. 
We also manufacture oil-grooving millers. 


Made in twenty-seven different diameters from 
/>" to 3'/2". Several widths of cutters can be 
used in each size. 


WRITE TODAY FOR OUR NEW 
CATALOG NO. 16 








NATIONAL MACHINE TOOL CO. 


CINCINNATI, OHIO 














PRECISION INSTRUMENT 
GEAR HOBBER 


The Hamilton No. | Gear Hobber, for the precision industries, 
is itself a precision tool. Tolerances are held to within .0002". 

Hobs spur and spiral gears of .I in. to 6 in. outside diameter. 
Compact. Works. brass or steel. Hobs right and left spiral 
gears. Any number of teeth between 6and 130 can be hobbed 
and any even number between 130 and 260. Under certain 
conditions this range can be greatly extended. 

Write for Bulletin H-47 


antltou 
\ 15@le) Mae)” 7 -\. bf 
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ee the METRO LINE of Pre- 
cision Gages, Carbide Tipped 
Tools and heavy-duty, shell-type 
Expanding Reamers with Full- 
Length Carbide Blades have 
proven in countless tests their 
ability to do a job the way it 
should be done. Soundly engi- 
neered by men who know tools 
... who study them under actual 
working conditions, Metro stand- 
ard and special Tools and Gages 
measure up in constant perform- 
ance to your most exacting pro- 
duction requirements. Write to- 
day for information. Learn how 
METRO can help you on your 
tough assignments. No obligation. 


ACTRO 


TOOL AND GAGE COMPANY 


4240 Peterson Avenue 
Chicago 30, Illinois 





HAVE YOU 
A JOB OR A 
REAL PROBLEM 
in the 


* Circular Sawing 
of Metals? 


a ee 
erk US 
Senne 
ireree 


co 


“ 
sy 
Ay 


Without Cost or Obligation you may draw upon 

an Extensive Fund of Data gathered from Many Years’ 
Experience in j 

CIRCULAR SAW ¢ SAW BLADE « BLADE SHARPENER 


What size machine will deliver the best results? 
Do you need a full automatic, semi-automatic 
or plain type? What size blade is required? — 
What speeds and feeds should be used? What ———— 
production can you expect on this job? What cuit: 
should your cut-off cost be? And so forth... .The 
answers, sir, are here, springing from a long, un- 
paralleled experience in building and correlating ‘‘all 

three’: Circular Sawing Machine, Triple-Chip Blade, 
Triple-Chip Blade Sharpener. 





A Motch & Merryweather sales engineer is at 


your service to give you the one right answer. 
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Any basic machine tool 
















is ro d u ct i On — Curlemont Corp., Chicago, Illinois, made 


out on poppet-valve production with line of No. 4a Dumores mounted 
on lathes, after 8 shops with more expensive equipment failed. 


e 


@ 
production, 


toolroom, or 





for your 


maintenance shop 


Tool FOO — Zagar Tool Co., Cleveland, Ohio uses No. 7 


‘Dumore on Brown and Sharpe Surface Grinder in place ‘of standard 
thead, to provide high-speed accuracy required in broach grinding. 

























Actual case studies made in many plants prove you can often 
avoid heavy investment in special machines by using versatile 
Dumore Grinders. They convert basic machine tools — equip- 
ment you already have —into dependable precision grinders 
for cylindrical, surface, tool, and thread grinding. 


The low initial cost and minimum maintenance requirements 
of a Dumore deserve serious consideration in your cost-cutting 
and methods-improvement program. In your toolroom and 
maintenance shop, a Dumore is indispensable because of its 
set-up speed and adaptability to a variety of different jobs in a 
single‘work day. Its dependable stamina and versatility can be 


equally valuable in your production departments. 






Use the coupon on'the following page to get your free copy —— 


of Here’s How, a book packed with reports on how 75 other Mainte NGNCe — Northwest Airlines, St. Paul Shops, 
extends life of parts by chrome-plating worn surfaces and regrinding to 
exact size with high-precision Dumore No. 5 mounted in lathe compound. 





plants have used Dumore Grinders to slash their grinding 
costs. See how you can cut your costs with Dumore too! 





Turn the page for 
information on the 
complete line of Du- 
more cost-cutting 
tools and grinders. 











Sold by leading distributors in ail principal cities. 













7 Different 
sizes and types 
of Precision 












Dumore No. 12 No. 77 


. — 1 HP; speeds 2800 to 7750 — \ HP; speeds 3400 to 13,800 — ¥, HP; speeds 4200 to 29,300 
Grinders rpm.; wheel sizes — 3” to 8”; rpm.; wheel sizes — 1” to 6”; rpm; wheel sizes — Ye" to 5”; 
for external work and internal to for external work and internal to for external work and internal to 

24” depths. 18” depths 18” depths. 








No. 7 















No. 44 No. 11 


for external work ond internal to 
18” depth. 











There’s a size and type Dumore 
for EVERY grinding need! 






The complete line of Dumore precision grinders ranges from the husky 
1 HP No. 12 to the tity 44 HP No. 14 — all capable of work to + 
.0001” on production, toolroom, or maintenance jobs. Speeds up to 42,500 
rpm. Interchangeable quills provide internal grinding capacity to 24” depths. 







You can do every type of grinding job with a Dumore — internal 
and external cylindrical grinding, surface grinding, thread grinding, and 
tool or cutter grinding. 








@ Dumores mount on any basic machine tool, convert- 
ing it to a precision grinder. 






@ Dumores are used bench-mounted for off-hand or 
jig-and-fixture operations. 







@ Dumores serve as precision, high-speed work-heads 
on many special grinding machines. 







@ Dumores mounted on used machine-tool bases pro- 
vide inexpensive, dependable grinding facilities. 





Send in the coupon below for your free copy of the new 76-page case- 
study book — showing how 75 other companies have used Dumore tools 
and grinders to cut their production, toolroom, and maintenance costs. 













_——————— 








/ See preceding page for 






cost-cutting Dumore 
Grinder applications. 














-— 


\ 
3 







Tear out and mail this coupon today! 








THE DUMORE COMPANY, Dept. E-14, Racine, Wisconsin 


Please send me, without obligation, my copy of Here's 
How, your manual of the newest techniques in grinding. 







Name ..Position 






Company 
Address 
City ; ( ) State a 




























No. 14 


—/ HP; speeds 4600 to 42,500 —Y_ HP; speeds 6600 to 38,500 — Ys HP; speeds 6900 to 30,000 —1/14 HP; speeds 10,000 and 
rpm.; wheel sizes — Ya" to 5 "; rpm.; wheel sizes — Ye" to 3”. rpm.; wheel sizes — Ye” to 3”. 


22,500 rpm.; wheel sizes Ye" to 2” 





4 Different 
Dumore 
Handgrinders 


No. 8 HG 


— 1/20 HP; speed — 18,000 
rpm.; Ve" capacity chuck or 
Jacobs No. 0 Chuck, 0 to Ye” 
capocity. 










No. 10 HG 


— 1/10 HP; speed—22,000 rpm.; 
Ye" capacity chuck or Jacobs No. 
0 Chuck, 0 to Ye" capacity. 


No. 9 HG 


— Ye HP; speed — 15,500 rpm.; 
Ya" capacity chuck and extension 
orbor. 


Duplex 


— 1/14 HP; speed—17,000 rpm.; 
V4" capacity chuck with Ye" and 
3/32” adapters; flexible shaft 
attachment. 


Plus 









Sensitive No. 2 Flexible 
Drill Shaft Tool 


— 1/30 HP; speeds 2000 to — 1/15 HP; speeds 500 to 
15,000 rpm.; Jacobs No. 0 10,000 rpm.; Jacobs No. 0 
Chuck, 0 to Ye" capacity. Chuck, 0 to Ye” capacity 
With foot rheostat to con- With foot rheostat to com 
trol speed. trol speed. 
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SLITTING 
SAW 


ATKINS 


THIS CURVE IN TEETH) )>” | ae | pts 























CAN PUT THIS CURVE 





IN METAL SLITTING PRODUCTION 


nN He 8 ee ras, 


/ / Curled- Chip Tooth on New Metal 

Slitting Saw Gives You Higher Speed 

\ see Cleaner Cut... At Lower Cost! 
\ 


~ 


Making a single slot in a tough steel block. 






Rhaketenencenentenendintiminnentaiet™™s 


@ Now, you can have the famous Atkins 
curled-chip tooth on metal slitting saws— 
making possible a new high efficiency in 
slitting all types of metal, ferrous or non- 
ferrous. The natural curl-and-lift action re- 
quires less power than “pushing” chips 
off with a vertical-faced tooth. In addition, r 
this new-saw makes a clean crisp cut 

. through the metal. There’s no clogging — 
always a problem with non-ferrous metals. 
The curled chip literally explodes from the 
gullet. Used singly or in gangs, Atkins 

New Metal Slitting Saw puts the proved 
curled-chip efficiency into all your slitting 
operations. 


Ask your industrial distributor first. 


Gang operation in large automotive plant—6 new Atkins slitters. 


oe oe © 2 | ee Se Fee eT le 


Home Office and Factory: 402 S. Illinois Street, Indianapolis 9, Indiana 


Branch Factory: Portland, Oregon 


Branch Offices Atlanta e Chicago @ Memphis e New Orleans @ New York e San Francisco 
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of LOW 19 
"® PRopyction ©°° 


with REED Triple-Die 
Precision “Thread Kolling! 





REED A22 


for 
THREADING 


KNURLING 
FOR M ING 
BURNISHING 
SERRATING 


7) REED THIET TUR) 


Formerly ROLLED THREAD DIE CO. and REED SMALL TOOL WORKS 
































237 Chandler Street, Worcester 2, Mass., U. S. A. 
Wns. of Kuurla-— Thread Rolling Dies —- Thread Rolling Wachines 











OF 


a 








ng PRODUCTION 
ACCURACY 300°) 











INTERNAL VERTICAL SPINDLE 
No. IG GRINDER No. 34  surrace GRINDER 

HAND FEED AUTOMATIC FEED 
No. LY. 2 surrace crinver No. 3B SURFACE GRINDER 


Look for Our Full Page Advertisements 


ABRASIVE MACHINE TOOL CO.™ 


EAST PROVIDENCE 14, RHODE ISLAND 
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Koehel Diamond Tool Co., 9456 Grinnell Ave., Detroit 13 




























A difficult production prob- 
With Two Di- ACRO BENDERS lem of forming two bends in 
a long length of tubing was solved by “teaming up”’ two DI-ACRO Bend- 
ers as illustrated. This dual-forming arrangement saved installation of SNEO 
special machinery. Two accurately formed bends are obtained in one opoDpuCcr 
operation—without distortion of the tube and at a cost competitive to § 
power operated equipment. More than 300 pieces are completed per hour 

—600 individual bends. 

am“ SIE-LESS DUPLICATING” Often Does it Quicker WITHOUT DIES 


This is but one example of how DI-ACRO precision machines— Benders, Brakes and 
Shears—can accurately and economically duplicate a great variety of parts, pieces and 
shapes, without die expense. Write for Catalog—"DIE-LESS DUPLICATING” 


f € DI-ACRO is pronounced "‘DIE-ACK-RO". > 
; me jaa 0 > 
* 
j= & 
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pe OEIL-IRWIN mec.co_ SW 


294 American Machinist - May 8, 1947 





ALL THREE 


Yes, Liberty offers industry 
fast-operating machines in a full 
range of sizes capable of planing 
capacity from 24 inches to 12 feet 
wide—and even more when 
required. In addition, special 
modified designs such as Frog 
and Switch, widened and raised 
patterns and other expanded 
facilities are available to meet 


your specific needs. 


Every Liberty Planer is the 
culmination of 30 years experi- 
ence devoted to the engineering, 
design, production and application 
of fine planers. The result is equip- 
ment of outstanding productivity, 
accuracy, operating control and 
safety on which operating speed 
is limited only by the work or 


tools you use. 


Investigate Liberty! Send for 


complete information, today! 


sige 


i ee : " 4 % si y 3 " ’ we 
GENERAL DISTRIBUTORS: BRYANT MACHINERY & ENGINEERING COMPANY, 400 WEST MADISON STREET, CHICAGO 6 
With Exclusive Representatives Throughout the World 
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3 to 10 times greater wear resistance to DRILLS, 
REAMERS and END MILLS just as it does to TAPS. 


Better Finish — Electrolized Tools produce 
cleaner holes and hold their size infinitely 
longer. Chip weld is minimized. The free cut- 
ting action of Electrolized End Mills produces 
fine finishes at high speeds. 





holes per tool but more holes per machine and 
per operator. “Down time” is tremendously 
decreased. 


Ask your mill supply house to furnish 
Electrolized DRILLS, REAMERS, END MILLS and 
TAPS on your next order. 


Write for Catalog covering all styles, sizes and prices of Electrolized Tools 
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Before applying baked enamel, paint or other organic finishes to 
aluminum, careful conditioning of surfaces goes far toward obtain- 
ing a high-grade sales-appealing protective finish. 


So, if you are engaged in the production of aluminum canoes, radios, 
bicycles and the like, we suggest you investigate the widely-used, 
low-cost method of preparing surfaces with 


COMPOUND No. 3 6 
A mildly acidic liquid, this scientifically designed Oakite surface conditioner, used 
manually or in still tank, gives surfaces a microscopic etch, then develops a thin 


‘ adherent phosphate film. This film provides an ideal absorptive base for good 
initial paint adhesion and permanent paint grippage. 


Phosphate film also acts as an excellent corrosion-retardant ... localizes oxida- 
tion caused by scratch and prevents spreading of peeled paint around those 
damaged areas. 


Oakite Compound No. 36 has light detergent properties . . . saves degreasing time 
and cost in those instances where parts are not too heavily soiled. 


A nearby Oakite Technical Service Representative will 
be glad to put Oakite Compound No. 36 through its 
paces in your plant, under your own conditions. There 
may be a chance that he can cut some corners for you. 
Call Oakite today! 


FREE In-Shop Service for Finishers! 





OAKITE PRODUCTS, INC., 26A Thames St., NEW YORK 6, N.Y. 
Technical Service Representatives in Principal Cities of U. S. 6 Canada 



























Specialized Industrial Cleaning 


MATERIALS - METHODS - SERVICE 
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DON’ TCHA 
KNOW BETTER 
THAN T’REACH 
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WHEN IT’S. >» 
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S=y I DIDN'T 


OUT OUR WAY 

















=| REACH, I | 
~Y SLIPPED-- 
THERE AIN'T NO 
SOL-SPEEDI-DRi 
ON MY 
FLOOR! 














TM REG S Pat. oFF 
TOO LATE COPR 1944 BY nea senvice. ieee 


TR WILLIAMS : 


































use it... 





SOL-SPEEDI-DRI CUTS DOWN ON 
ACCIDENTS CAUSED BY SLIPS AND FALLS 


of liquids and makes floors clean and safe. It works. . . 










City 


FREE SAMPLE Fit OUT THE ot 


AND MAIL TODAY 


Name Pee eet gee 
Address cineca RS a 





4 








SOL: SPEED! DRL 


ABSORBENT FOR ALL LIQUIDS 


| 















Soi-Speep1-Dri is the fast-working absorbent that soaks up all types 


while you 


work in safety. Sweep it up and floors are home-clean! Anyone can 


requires no machinery. It’s safe, sure, economical. 


Safety and Maintenance Co., Inc., No. 1 Wall Street, New York 5,N.Y. 



























/, 


s % Interchangeable 
. Center Inserts 
4. 

It turns with the work 
between center and wo 
ing of work or center. 
the Ideal Live Center pe 
go the limit on depth of € 
ing speed.As a result, yq 
and better productiond 
EXCLUSIVE FEATURE 
Ideal Live Center the ch@ngay 
ing shops—unique bedring 
for equalizing the loadie 

rotating insert—all par 
and ground—short o¥ 
eliminate chatter ani 
accuracy. . 
4 interchangeable cent 
all centered and unce 
Precision ball bearing 
radiol load; precision 
bear igs absorb the thi 


HEAVY DUTY type bui 
ing the heaviest jobs 
tolerance. Two sets of 
matched ball bearings. 
Investigate the profit poms 
Ideal Live Centers on 
jobs. See your Ideal 
right away. * 


SEND FOR FREE 
BOOK TODAY 


Get illustrated Machinery 
Products book with specific § 
data on Ideal Live Centers. 
Write now! 







IDEAL INDUSTRIES, Inc. 


Successor to Ideal Commutator Dresser Co 


1057 PARK AVENUE « SYCAMORE, ILLINOIS 
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Equipment at Defiance “sets the stage” 
for accurate, quality workmanship in all 
departments! Machines are kept scrup- 
ulously clean. ‘Entire plant layout keeps 
work flowing smoothly and efficiently. 
Extreme care in every detail of pro- 
duction assures that Defiance Machines 
for boring, milling, drilling and tapping 
are soundly built . . . accurate to speci- 
fications of sound engineering. Backed 
by 97 years of precision manufacturing; 
. built to help you produce more, with 
greater accuracy and lower costs. Defiance 


_ Machine Works, Inc., Defiance, Ohio. 


97 
YEARS OF PRECISION 
MANUFACTURING 


Eight of these Defiance Machines in a series handle 
machining of valve holes and inserts in the 
manufacture of V-Type motors. A jobde- 
manding accuracy in a difficult set-up! 


DEFIANCE 


BORING .. . MILLING . . . DRILLING 
TAPPING MACHINES 


Turret Lathes and Screw Machines 
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The men who operate your band saw 
machines will welcome this carton of a dozen 
MILFORD FLEXIBLE BACK METAL-CUTTING - 
BAND SAWS . . 


professionally welded to fit their machines.. 


. accurately measured and 


Made of tough, electric-furnace steel, heat 
treated by specialists in saw metallurgy . . . with 
teeth as hard as a hack saw blade... they 
give maximum trouble-free 


cutting life for every blade. 


The proof? Try it! 


Order from your Mill Supply Distributor. 
He is always ready to serve your needs 
for all factory and mill supplies as well as 
MILFORD hack saw and band saw blades. 

















— Variable Speed Control — 


FAST FEED PRESSES 


(New High Speed Punch Presses) 





More Production Per Hour 

Low Purchase Price 

Lower Upkeep 

Lowest Production Costs 
IMMEDIATE DELIVERY 


communicate with 


FAST FEED MACHINE CO. 
205 Kunkle Bldg. Ashtabula, O. 

























E 


Saw Specialists Exclusively tor Over 65 Years 
NEW HAVEN 5, CONNECTICUT, U.S.A 


HENRY G. THOMPSON & SON CO. 








Caduce COSTLY 
TAP BREAKAGE 






e Square, straight tapping 
@ Does the job in half the time 
e Anyone can operate it 


Die makers can be tied up for hours trying te 
dislodge broken taps caused by hand opine. 
Now the Dahistrom Tap Guide does the job in 
a fraction of the time with work always 
straight and true. Just fasten it to a post 
or bench, slip a Tap Adaptor into the spindle, 
and the most inexperinced operator can ss 
it. Equi with 7 Adaptors, ranging from 
8-32 to 4” (takes care of 959% of all tapping 
requirements). 12”x6"%x14" high. (Taps not 
furnished.) $52.50 F.O.B. Minneapolis. 


Literature on request 


DAHLSTROM MANUFACTURING CO. 
436 South Sixth St. «¢ Minneapolis 15, Minn. 


Dabbotrom TAP GUIDE 
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bas Socony-Vacuum Representative is a Sales 


Engineer, trained through years of experience in 
the lubrication of industrial plants of all kinds. He 





q ; >’ 


Studies Operating Problems 
Every unit in your plant has its own 
operating characteristics. For instance, the 
loads on certain gears, the temperatures 
of bearings. Your Socony-Vacuum Engi- 
neer studies all factors. 








thinks in terms of the inside of your machines. He 
knows bearings, cylinders and gears... the operating 
difficulties that must be met and overcome. Called 
into your plant to help you obtain maximum machine 


your payroll, 


Recommends Correct Lubricants 


With all the facts about your machines, 
your Socony-Vacuum Engineer is able to 
recommend the right Gargoyle oil or 
grease and the best application technique 
for every problem. 


The Inside Track to Profits... 


efficiency, he works with your own engineers, a 
friendly expert adviser . . . on your staff but not on 


Sets up a Lubrication Program 


Your Socony-Vacuum Engineer provides 
complete lubrication schedules. He helps 
with storage problems and lubrication 
training. Finally, he prepares progress 
reports on the benefits obtained. 








Socony-Vacuum 
- Correct Lubrication 


SOCONY-VACUUM OIL CO., INC., and A@ilates: Magnolia Petroleum Co., Geoeral Petroleum Corp. + Tune in The Mobiigas Program, Monday Evenings, 930 £. 0. T.—NBO 
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Strand machines provide PORT- 
ABLE rotary power at CONSTANT 
speeds with dependable results 
and less operator fatigue. Rugged- 
ly built for years of steady use. 
Hundreds of attachments easily 
interchanged—125 types and 
sizes—vertical and horizontal 
models from “% to 3 H.P. 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Send for CATALOG showing 
complete line. 


ame N. A. STRAND & CO. 
c ‘Strand 5009 NO. WOLCOTT AVE. 


“Cereal ES CHICAGO 40, IL. 














LATHES 

DIE CASTERS 
DIE SINKERS 
VERTICAL MILLERS 


INJECTION MOLDERS 


REEO-PRENIICE, CORE 


With neh 


Allied’s R-B Interchangeable Punches and Dies for 
the metal-working and plastics industries are avail- 
able from stock in standard round, oblong and 
square shapes of almost any required size. Special 4 
shapes such as those illustrated are promptly fur- 

nished to your specifications in any size or material. 





Full information and comprehensive R-B Catalog 
on request. 


,o* ad “toy 


*, ALLIED PRODUCTS CORPORATION 





Department 21 * 4612 Lawton Ave. 
Detroit 8, Michigan 











%. For COMPETENT PHOTOGRAPHIC 
SERVICE in the U.S. and Canada, 


deal with professional photographic stu- 
dios which display this emblem. 


Get new 1947 Classified Directory free. Lists competent 
photographers all over U. S. and Canada, geographically 
and by name. Also gives key to specialized services. A 
big help when you need photographs from out-of-town. 
Ready early in March. A “a on your letterhead will 
bring it without charge . . . assure receiving it annually. 


Write to Charles Abel Executive Manager, 


THE PHOTOGRAPHERS ASS’N OF AMERICA 


520 Caxton Building . Cleveland 15, Ohio 





















BUZZER INDUSTRIAL Gos EQUIPMENT 


Reg US Pat Orr 


NO BLOWER OR POWER NEEDED TO REACH HIGH TEMPERATURES WITH 
A ‘‘BUZZER’’ GAS FURNACE . ... JUST CONNECT TO YOUR GAS SUPPLY. 


The High Speed Full Muffle Furnace quickly attains a 
temperature of 2400° F., and is designed for High 
Carbon and Alloy Steels. 

BUZZER" Rectangular Heat Baths meet the increasing 
demands liquid Heat Bath Furnaces and Metal Melt- 
ing. Also made in round pot furnace type. 

Send for the “BUZZER" Catalog. showing full line of 
Gas Furnaces, Burners and other equipment. 





Rectangular Heat Baths 





CHARLES A. HONES, inc. 


121 South Grand Avenue 


For liquid heat 
treating baths, soft metal melting, etc. 
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ATTAINS 2400° F. QUICKLY 


Full Muffle Furnace 
(Bench Type) 





Baldwin, L. I., 


me Se 
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ETTCO TOOL CO., INC. 


TAPPING DEVICES 
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CARD TAPS 


ARE YOU INTERESTED 
IN BETTER TAPPING? 







If better production tapping is your objective, it will 
be to your advantage to come to Card. We can help 
you because we sell better tapping performance. 







The high quality of work done—the quantity produced 
—the economy of using Card Taps—will be apparent 
on any tapping job. Just put Card Taps to work and 
let them prove their superiority. 








A regular catalog tap in most cases will meet your 
needs without using special taps. You'll find your 
requirements covered in the Card Catalog No. 34. Write 
for a copy. 








Card Taps are sold by leading dealers everywhere 


S. W. CARD MANUFACTURING CO. 
Mansfield, Mass., U. S. A. 


DIVISION OF UNION TWIST DRILL CO. 


STORES: New York: 61 Reade St., Chicago: 11 South Clinton St. Detroit: 5527 Weodward Ave., 







Seattle: 568 First Avenue, South Los Angeles: 168 South Central Avenue 


San Francisco: 121 Second St. 


Vitrified 


Cuts longer between turns 


Vitrified Grinding Wheels assure economy in high quantity 
production fine precision grinding because they cut longer be- 
tween each wheel truing. Then, too, these long life, strong 
wheels require less redressing. They can also be depended on 
to eliminate gumming, glazing and heating. 

All these advantages are available regardless of the grinding 

















ee ee 















BORITE—for all kinds and classes job, because there is a size, shape and type Vitrified Grinding 
of steel grinding. Wheel for every grinding purpose. The completeness of the 
CARBORITE—for all classes of Vitrified line makes it possible for any shop to standardize on 
cast iron, brass, bronze and Vitrified Wheels. 
aluminum grinding. Our engineers will gladly study your grinding operations 


and point out the savings you can make through the use of 


Also, Silicate, Shellac and Resi- Vitrified Wheels. 


noid Bonded Wheels. 






























I 
EF 
VITRIFIED WHEEL COMPANY 
WESTFIELD MASS. 
Ar 
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TYCOL 


ENGINEERED LUBRICATION 























Boston ¢ Charlotte, N. C. 
Chicago ¢ Detroit 
Pittsburgh ¢ Philadelphia 
Tulsa 


TIDE WATER 
—=SV=> = ASSOCIATED 
OIL COMPANY 


BATTERY PLACE atw tORK 4.5% 
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Under all conditions the proved 
performance of Tycol lubricants 
more than meets their recom- 
mended service. 

Rigidly controlled and tested 
during manufacture, Tycol oils 
and greases retain their uniform- 
ity within each classification — 
from the first drain to the last. 
This unvarying high quality ac- 
counts for Tycol’s wide acceptance 
among operators interested in cut- 


cuts “‘down time”. ... increases production 


ting down time . . . top efficiency 
. increased production. 
Whatever your lubrication need, 
there’s a Tycol oil or grease scien- 
tifically engineered to afford 
greater economy... longer ma- 
chine life for every piece, and type 
of equipment. Let Tide Water 
Associated help you select the best 
lubricant for your particular need. 
Write your nearest Tide Water 
Associated Office for full details. 


LUBRICATION—‘‘ENGINEERED TO FIT THE JOB’’ 
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Miulti-Duty CARBIDE TIPPED MILLING ees 


produce more pieces per machine hour 


@ With McCrosky’s new “Multi- 
Duty” Milling Cutters you can take full advan- 
tage of the super-powered machines, and the 
higher operating feeds and speeds, now being 
employed in most shops. They will produce 
more pieces—better—in shorter time. 


As the name implies “Multi-Duty” Milling 
Cutters are general purpose tools. The number 
of blades, and the rake and spiral at which the 
blades are set in the bodies, makes them ideally 
suited for a wide variety of medium and heavy 
duty work. They can be transferred from one 
machine to another, and used on job after job. 


‘“Multi-Duty” cutters can be shipped promptly 
from stock in a wide variety of sizes, and feature 
McCrosky’s shop-proved “Jack-Lock” blade 
locking device—conceived and perfected by 
McCrosky engineers—that gives inserted blade 
tools the strength and rigidity of solid tools on 
the job, yet permits quick release of the blades, 
and easy and accurate adjustment, so that a 
minimum of stock is lost in regrinding. 


For the utmost in efficiency and economy get 
“Multi-Duty” cutters. Write for catalog No. 461 
—it gives full details. 


TOOL 
CORPORATION 


MEADVILLE, PA. 
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x CONVENIENT CONTROLS... 
assist in fast and accurate 
manipulation. 


*& TWO RATES OF TABLE FEED 
.-. 19 ft. or 31 ft. per minute. 


% ENCLOSED ELECTRICAL CON- 
TROLS . . . housed in a sepa- 


rate compartment. 


x IMPROVED GUARDING ... for 


cleanliness and safety. 


* PRECISION WHEEL SPINDLE... choice of interchangeable car- 
tridge type units—close-fitting plain bearing unit or permanently 
sealed, grease lubricated antifriction bearing unit. Provides ex- 
ceptional grinding finish with quick spark-out. 


Ask for specifications — including 
numerous attachments for broad- 
ening the range of usefulness— 


Cr untaitccs Gus coke x IMPROVED COLUMN CONSTRUCTION . . . for increased rigidity. 


Ponca naps id cise (|B: & EFFICIENT DRIVE... either b in b ized spi 
; r sas y motor in base or motorized spindle. 
Sharpe Mtg Cou Oe whi Motor in base drives spindle and table through one endless belt, 
R.1, U.S. A. : p 
concealed yet readily accessible. 
Motorized spindle driven through a vibration-dampening coupling 
by an in-line motor. Table power feed by motor in base. 


BROWN & SHARPE | 









BUCYRUS-ERIE COMPANY, 
S. Milwaukee, famous man- 
ufacturer of earth-moving 
machinery such as the 120- 
B shovel shown here, is a 
large user of SMITHway 
Certified Welding Elec- 
trodes. Bucyrus-Erie knows 
from experience that the 
proof of SMITHway elec- 
trodes is in production— 
















and in service. 














OLTMAN-O'NEILL CO.INC., 
Detroit, manufacturer of 
all-steel all-welded truck 
bodies, knows the value of 









A. O. Smith continuous 





welding research, too. For 
















light work no less than for 
the “big stuff,” SMITHway 
Electrodes take the risk out 
of welding, make welding 
the modern tool in pro- 
duction of “Cargo-Tested” 
Van Bodies. 


SMIiTHway Certified Welding Electrodes—Made by Welders .:.for Welders 
Through Leading Distributors Everywhere 


: |\. 0, Sm iti 


GET THE FACTS ON SMITHway 














7 T 





Corporation 


NEW YORK 17 * PHILADELPHIA 5 * PITTSBURGH 19 © CLEVELAND 4 © ATLANTA 3 
CHICAGO 4 * TULSA 3 * MIDLAND 5 * DALLAS 1 * HOUSTON 2 * NEW ORLEANS 18 
SEATTLE 1 * SAN FRANCISCO 4 * LOS ANGELES 14 
INTERNATIONAL DIVISION: P.O. BOX 2023, MILWAUKEE 1 
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SPEED-WET Belts & Discs 
for “RESIN BOND” 


speed - cut - stamina 


IMPROVED SPEED — dry-grindings fwith 
Speed-wet Resin-Bond Backstand Belts. 


IMPROVED CUT —weld-grinding with 
Speed-wet Resin-Bond Fibre Discs. 


IMPROVED STAMINA —wet-grinding 
with Speed-wet Resin-Bond Belts. 
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-Resin-bonding increases the production rate, quality and 


total output of abrasive belts and discs by retarding loading- 
action and grain-shedding due to adhesive breakdown under 
the severe heat of cut. 


Each individual abrasive grain in a Speed-wet Belt or Cisc 
is twice anchored in a heat-set resin adhesive, which once 
cured and hardened cannot remelt or flow again under 
further exposure to heat or moisture. 


Thus for dry or coolant grinding or for polishing and finishing 
of metals or glass or plastics, Speed-wet resin-bond abrasives 
deliver premium performance by any standard—produc- 
tion-speed, finish-quality or cost per unit. 


Specify Speed-wet -Metalite~for aluminum oxide grit or 
Speed-wet Durite for silicon carbide. Metalite or Durite— 
they are both resin-bonded if they are marked ''Speed-wet.” 


* Reg. U.S. Pat. OF. 
MANLFIATIURI HS YY 
, SOV UAT 
batrh ABRASIVES | 
a For 
SEVERT VF INF } 
YTAR 


<n TN \ 


REHROMANNING | 
THT2°-1947 


BEHR-MANNING 


(Division of Norton Company) 


TROY, N. Y. 





An Event To Be 
Remembered 


When H&G goes to work for you 


YOU will always remember the day you change 
to H & G Insert Chaser Die Heads. Your 
threaded parts production picture undergoes a 
complete transformation. As you walk by the 
machines you will see 


— IDLE men at BUSY automatics. 
— NOT BUSY men at IDLE automatics. 
The former spells PRODUCTION . . . PROFIT; 
the latter spells NON-PRODUCTION .. . 
LOSS. 

Based on a recent impartial survey, screw 


machine experts voted H & G Insert Chaser Die 
Heads their number one choice. 


A DAYTON man gives this reason: ‘‘Holds size better. 
Threads straight and true.’” A NEW HAVEN man says: 
“Accuracy, performance, economy.” A man in 
HARTFORD writes, ‘“‘More threads per grind.” From 
CINCINNATI comes this: ‘“For close to shoulder thread- 
ing.”’ From SAN DIEGO a leading screw machine parts 


P a, : a producer writes: “Interchangeability of chasers for 
High Spe r different styles of die heads.’’ A manufacturer in 
: WORCESTER says: “Low price chasers... Quick to 


M ETA L t 7 LI 7 '~ set. Uniform high quality threads.” 
| a Simple 


Strong 


Awe Oe Accurate 


QUALITY is a tradition at Circular Tool and 
because it is, CIRCLE R HIGH SPEED METAL SLIT- 
TING SAWS, along with all CIRCLE R Metal Cut- 
ting Tools, are an unqualified success in whatever 
job they get their teeth into! 

The finest materials available, the highest type 
of craftsmanship possible, these are the key fac- 
tors that make CIRCLE R METAL CUTTING TOOLS 


oast-to-coast favorites in many industries. 


Name your cutting or slitting problem. CIRCLE Sizes and Styles 
has a tool for the job! for all machines 
CIRCLE,R Metal Slitting Saws are ava if on which threads 
liameters from 1'4 to 10 are cut 


CIRCULAR TOOL CO., INC. I So >> oot 


PROVIDENCE 5, RHODE ISLAND — 
CHICAGO © PHILADELPHIA + NEW YORK + DAYTON” THE EASTERN MACHINE SCREW CORPORATION 
CLEVELAND * LOS ANGELES * ROCHESTER + INDIANAPOLIS Manifacturers of THREADED RODS+ SCREW MACHINE PRODUCT 

DETROIT * $T. LOUIS .* MINNEAPOLIS 


H&G DIE HEADS - CREV A $ 


20-40 BARCLAY STREET, NEW HAVEN, CONN. 
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Ponca 
HELLER VIXEN 


MILLED CURVED -TOOTH FILES 


Because of the unique forward 
slope or undercut of its milled 
curved-teeth, a genuine Heller 
VIXEN File is faster-cutting. You 
can easily confirm this by trying a 
Heller VIXEN on almost any job 
around the shop or in the plant. 


Heller VIXENS remove more metal 
in less time more easily . . . without 
tracking, grooving or scratching. 
They smooth as they cut; and stay 
remarkably free from loading or 
clogging, even when working on 
soft metals. See your distributor for 
the shapes, cuts, sizes and types to 
meet your needs best. 


HELLER BROTHERS COMPANY 


America’s Oldest File Manufacturers 
Good Tools Since 1836 


Newark 4, N. J. Newcomerstown, Ohio 









Faster-cu tting on 


NUCUT WAVY-TEETH 








ALUMINUM 
BRASS 
BRONZE 
COPPER 
LEAD 

MONEL METAL 
SOLDER 
FIBRE 
PLASTICS 


Heller VIXENS in standard, fine and 
smooth cuts, are supplied in two types 
(1) SOLID TANG RIGID type, as illus- 
trated at left, and (2) PLAIN BLADE 
FLEXIBLE type, (no tang), with a hole 
at each end for use in special holder in 
which the file is easily adjusted for curv- 
ing outward (convex) or inward (con- 
cave). PLAIN BLADE RIGID rype files 
also are obtainable. 






















HELLER FILES 


. SWISS PATTERN’ 


VIXEN CURVED-TOOTH ° ROTARY 





@ Need tool steel? Midvale tool steel bars carried in wide assortment 


—all common grades and shapes warehouse-stocked—and ready for 


one-day shipment. Midvale’s tool steel stocks include the Carbon, Oil 


Hardening, High Speed, Shock Resisting and Special Alloy Grades. 
Ask for Midvale’s stock list. Gives you regular information about 


Midvale tool steels. 


THE MIDVALE COMPANY + NICETOWN ¢ PHILADELPHIA 


OFFICES: NEW YORK e CHICAGO e PITTSBURGH 
WASHINGTON e CLEVELAND « SAN FRANCISCO 





FORGINGS AND RINGS 
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u OMORROW'S 
High Production 


with FITCHBURG 


Automatic Si. 
to* —— ” Control 


TIPLE DIAMETE 
SINGLE PLUNGE! 


Automatic Size Control and 
can easily beat the steadily 
machine automatically stops when t 


. 
in a 
With FITCHBURG'S 
Multiple Grinding yOv 








he exact size 


is reached. 


d develop s° 


to create an 
cylindrical 


d by industry 
single-purPos® 


production, 


grinding machines- 


tic Size Control is not a dial to be 


it’s not a costly 
t out of order 5 
It is an i i it still is O fact. 
y d pecial Fitchburg 
ov'll be 


MKC BURG 
S:, GRINDING MACHINE CORP 


TS 


Manuf 
ect 
“@ vrers of — 
Cylindrical G e Bowga 
' ge Wh 
inders, Geor Gr ies Units, Multipl 
inder ’ Its 
n Bath Full eters pf wre Gr ad 
sad rind inding Units, S 
ers and Speci s, Spline G 
pecial Purpose a. 
inders 
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Walker 
Has the 
Answer 
To Your 
Chuck 


Problems 


SS 
SE 
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= 
— 
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WALKER MAGNETIC CHUCKS are stubborn. The mule in this This new “All Purpose” Bar Pole Chuck is made to hold 
picture can hold his own for keeps, and the way the picture is numerous small thin parts at one time as well as larger pieces. 
drawn the man pulling the reins is anchored for keeps also. The total surface is magnetic, including both top sides and top 
That's the way with WALKER CHUCKS, whatever gets on them plates. 

stays there. WALKER is the answer to your magnetic chuck problems. 





0.5. WALKER CO.Inc. _. fucks 


” 
+ 


WORCESTER 6, MASSACHUSETTS (Walke 


Original Designers aud Guttders of WMaguetic Chucks 


fy (scl 
(Walks 














B SO Pages of... 
BASIC INFORMATION ©: 


| To Help Speed 


| Employee Training 
HERE’S PRACTICAL HELP 


FOR THOSE WHO MUST BE 
TRAINED FOR SHOP JOBS 


first appeared in American Machinist: 


HOW TO RUN A MILLING MACHINE «+ HOW TO RUN A 
GRINDING MACHINE + HOW TO RUN A DRILLING MACHINE 8x11” 





Address 


TOOLS OF OUR TRADE - HOW TO RUN AN ENGINE LATHE « 7 5c 


PER COPY 


SEND ME...... COPIES OF “THE TOOLS OF OUR TRADE” AT 75¢ 
EACH. | ENCLOSE $ (CHECK, STAMPS, MONEY ORDER) 

Name ineiiatiaieg TUE Siunsisnnveantacinnjedincieshilabnibaiins 
Ee FR 2 eee Ae Os | Beg. Pee 
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A word-and-picture book of machine shop tools, their operation, and 
their uses. Just what the novice needs to know to get started fast. 
Management is finding “The Tools of Our Trade” extremely helpful 
in training new employees. Contains five illustrated articles which 































and 
fast. 
pful 
hich 


What a saving you’d make— 
by taking the ‘‘guess’’ out of all critical measuring! 























e Say you have a gear job, and want to check 
a hob. Well, you can do it in various ways, of 
course—and get various results, particularly 


WITH THE 
when you’re working in those fractional thou- 
GAERTNER sandths that are so common in today’s speci- 
fications. But how quick, and how sure, to put 
TOOLMAKERS it on the Gaertner Toolmakers Microscope and 
MICROSCOPE check angles and tooth form, magnified 30 X. 
£ No dependence on “feel”, on built-up block 
YOU CAN measurements. You can see that last ten- 
MEASURE thousandth in the Gaertner. You can instantly 


spot the slightest deviation from correct angle. 
All eyes see it alike, too—no disagreement 
among the experts. Then you can swing into 
production with perfect confidence. 


taps, chasers, mill- 
hobs, 


reamers, form tools, 


ing cutters, 


The Gaertner Toolmakers Microscope has 
everything you could want. It is a true labora- 
tory instrument with the ruggedness of a shop 
tool—and the simplicity of a shop tool, too, for 
any normally trained toolmaker can use it. 
Wide range of templets available for use with 
the templet ocular head. 


gages, templets, 


threads, jigs, fix- 





tures, gears, screw 


machine products, 


GAERTNER 
TOOLMAKERS 
MICROSCOPE 


distances between 


holes. 
Get set, now, to cut out time loss and rejects. 
- Write us for the bulletin on the Gaertner Tool- 


makers Microscope. 


Other SCHERR Production Aids 








































and flood- 
lights work 


Used widely in ' 
volume inspec- - 





Study the small cuts here 
and send for detailed 


Space in this ad does not 
COMPARITOL permit listing all of our im- 
visual, magni- portant money- and time- ALL PURPO 
eS page he ayer saving shop necessities, pote _ SCHERR 
MAGNI-RAY out depend- some of them familiar but qth. duties “TENTHS” 
magnifies enceon"feel” Sa) many of them brand new. ond accurate MICROMETERS 





way to grind 
correct an- 


Read to tenths with sharply 
inscribed vernier. A_ truly 


under in- tion. 
spection. 





gles on cut- 
ting tools. 





description. 








modern “mike”. 












od 





J - Hi i Re ; § 

eR eC & tote : ae | & ‘ciilbmaticld 
MAGNE BLOX—greatly in- TACHOMETERS—and revo- PRECISION CALIPERS of GEAR TESTING FIXTURE for ULTRA-CHEX GAGE 
crease usefulness of mag- lutioncounters.Extremelyac- stainless steel. Also height 


small gears. Runovt shows BLOCKS ac te t 
netic chucks, holding work curate in measuring surface gages to 48”. on the dial gage. Center .000008”. ete ba vier 
vertical or at an angle, etc. speeds as well as rpm. 


distance set by micrometer. sets, for all needs. 













EXPORT AGENTS—FOREIGN VISITORS—see our permanent exhibit of latest precision tools and 
equipment demonstrated under power. At our showrooms, address below. 


CO., Inc. 











y eek eras) 
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When it comes to 


Ring or Plug Gages 
better check with 
NILSSON 


@ RINGS and PLUGS with service life 
and accuracy insured by lapped, mir- 
ror-like finish on all gaging dimen- 
sions—by holding to tolerance on the 
“wear surface.” 


@ DELIVERY WITHIN 10 DAYS after 
receipt of your order—within 24 
HOURS on plugs in limited quantities. 




































Renewal Service for Worn Rings and Plugs 


P l O N E E R | Rings and Plugs worn beyond tolerance size can be restored 


x] as new! How so? By Chrome Plating! Nilsson increases 
IMPELLER TYPE pons Ka life from 4 to 6 times over ordinary hardened tool steel 
gages. The reason? When Nilsson applies Chrome, approxi- 


Ee oe Dene mately .0015 to .002 is left on to the finished size! This lessens 
and VERTICAL designs, cracking, breaking, minimizes wear. Last, Nilsson lapping know- 
Pioneer Impeller Pumps are how gives high lustre—longer wearing quality. 


built for high fficienci P 
eee ee | Write for Catalog for details on new 


where maximum heads ore Nilsson Ring and Plug Gages — 
required ... conserve space and for prices on Renewal Service. 
for those hard to get at 





REG U. S. PAT. OFF. 


places . . . have long hour 
heavy-duty ball bearing NILSSON GAGE C0 IN C 
motors for maximum life. “9 " 


Poughkeepsie, N. Y. 











HARDNESS TESTER 


| The Scleroscope is the only hardness 

| tester that takes in the entire range 

from the softest to the hardest metals 

without any adjustments. 

MODEL D-1 DIAL TYPE 
Write for Circular! 


THE SHORE INSTRUMENT 
& MANUFACTURING CO., INC. 


9025 VAN WYCK AVENUE 
JAMAICA, NEW YORK 


TELEPHONE: JAMAICA 6-4090 











ROLLWAY 


POSITIVE 
DISPLACEMENT 








The Rollway, a slow 
speed, positive dis- 





placement pump, for liquids with lubricating properties. Avail- 
able in a variety of models under three classifications— 


Non-reversing, Reversing and Automatic Built-in Relief Valve. 


00 STANDARD MODELS 
A TO CHOOSE FROM 

Pioneer Pumps in Impeller and Rollway 
designs for pumping coolants, cutting fluids, abrasive liquids, | 
























proD 
RADIAL OR! 


lubricants and water available in every type and size. 
Please specify your needs when writing for information. 





DETAILS 
ON 


Pioneer Pump & Manufacturing Co. REQUEST 


19651 JOHN R ST. © DETROIT 3, MICHIGAN 








pe 








American Machinist May 8, 1947 








e With a Campbell Nibbler you can cut— 
s cleanly, quickly and cheaply—all 
kinds of shapes from sheet metal or 
composition. There is no distortion of 
material—no internal strain—no hid- 
den fractures—no burr. 





BRIDGEPORT, CONNECTICUT—The first use of 
this machine was for experimental and devel- 
— opment work. But its use has gone far beyond 

— that. In many plants, nibbling has become a 
standard method of cutting—the CAMPBELL 
NIBBLER a real production machine. 

Its best use is where odd, irregularly shaped 

parts must be cut in quantities up to several 
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Nibbled + 4 minutes or less 


ODD, IRREGULAR SHAPES CUT FAST 
ON A CAMPBELL NIBBLING MACHINE 


hundreds and where the cost of a die would be 
prohibitive. As compared with drilling or filing, 
nibbling is from 40 to 60 times faster. 

The CAMPBELL line of Nibbling Machines in- 
cludes 7 models, the largest of which is shown 
here. They are described 
fully in a booklet which 
we will be glad to send 
you. Just ask for Book- 
let DH-593. 


Send for this 
Booklet DH-593 


4 co ALSO MAKERS OF A COMPLETE LINE OF ABRASIVE CUTTING MACHINES 


ANDREW C. CAMPBELL DIVISION 


AMERICAN CHAIN & CABLE « srivceporr, conn. 















FAST, ACCURATE INDEXING 
IN RADIAL DRILLING..... 


with the HARTFORD 
SUPER-SPACER 


Applied to radial drilling, the Super-Spacer 
assures a tried and proved means of handling 
indexing operations with utmost speed and 
precision. Time is saved in set-up . . . varia- 
tions in length and diameter are easily 
handled and ample adjustment is provided for 
all jobs that come within the range of the 
attachment. 










The Radial Drilling Attachment is easily se- 
cured to the base of any _ standard 
HARTFORD SUPER-SPACER and greatly ex- 
tends the utility of this device. Write for 
illustrated booklet showing a few of the 
many applications of this modern indexing 
device. 















Other uses of the Hartford Super-Spacer in- 
clude plain drilling, milling, planing, shaping, 
slotting and jig boring. In all cases this 
spacing device has proved a practical way 
to speed up production. 











detail Qn 


THE HARTFORD SPECIAL MACHINERY COMPANY 


HARTFORD 5, CONNECTICUT 
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ARE THE LITTLE JOBS/|| SPECIALISTS... 
CAUSING LOG-JAMS net jacks of all trades! 


To do one thing perfectly rather 
IN YOUR TOOLROOM ? than many things weil is the sole 
objective of every MEISEL gear. 


The small milling, drilling and ream- And being constructed with caly 


ing jobs that jam busy toolrooms can 
be handled with speed, efficiency 

. with a Linley Milling and Jig 
Boring Machine. Quick set-up, easy 
changeover means versatility . . . 


means releasing larger machines for MEI SEL PRE Ss Ss M F G Cc re) 
. = 


their rated capacities. 
946 Derchester Aveave Boston, Mass. 


the requirements of a specific jeb in mind, 
MEISEL gears function at maximum efficiency 


always. Whatever your gear problem, investi- 





gate the advantages of specifieally engineered 
gears by MEISEL. 






Compound drive provides eight spin- 
dle speeds, 275 to 4250 rpm... . 
a speed for every need. Direct 


micrometer setting, _velvet-smooth KEEP PRODUCTION ROLLING 


feed assures accuracy. Sliding head 


and quill counterbalanced. Compact, 0 N B E | R I | G S F R 1) M 
fits in 2'/2 sq. ft. space . . . 7” x - & g 
17'/" table size. 


lo i j TWO-FOLD SOURCE OF SUPPLY 
For help in busy too rooms-—— L & S manufactures radial, thrust 
look to Linley. roller bearings, and pillow blocks - 


Write for detailed Bulletin , L & S is distributor for other manu 


fetetatta:ta-@ 


oui. WRITE TODAY—List quantity, num 
LINLEY IM: bers and brands o! bearings you 
“J yt hee i. 
Le We Pay Best Prices for Surplus Bearings 


BROTHERS COMPANY {: : 
zi L&$ BEARING GO. 


664 STATE ST. EXTENSION 


4 OKLAHOMA CITY 
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Here is your opportunity to build up 

needed stocks of Welding Rods, Electrodes, and 

Welding Wire! Over $3,000,000 worth of this 

WELDING ELECTRODES equipment is immediately available at low WAA 


Vertons types Sr ase in eeatite prices. Act now to get as much as you need. Most 
arc welding of ferrous and non- J a 
ferrous metals. Diameters range WAA Regional Offices have an inventory—write, 


from 3/32” to %”, in 14” and 18" x 
lengths packed in boxes. wire or phone the one nearest you for complete 


information. 


EXPORTERS! Your business is solicited. Much mate- 
WELDING RODS rial which is surplus in the United States is urgently 


needed or is readily salable in other countries. Watch 
for other offerings, many of them may be of interest 
to your clients. 


Various types for use in either 
gas or electric arc welding of 
both ferrous and non-ferrous 
metals. Various diameters, from 
3/32” to %” in 36” lengths, 
available in boxes or packages. 


x 


WAR ASSETS ADMINISTRATION 


Have your name put on the mailing list to receive 
further offerings of welding rods. 


OFFICE Of GENERAL OisPposat 


NEED WELDING WIRE? Offices located at: Atlanta - Birmingham ~+ Boston « Charlotte 
2 f : Chicago + Cincinnati - Cleveland +« Denver «+ Detroit « Grand 
You can get a quantity of low cost high quality Prairie, Tex. « Helena *« Houston + Jacksonville + Kansas City, Mo. 
standard welding wire in wrapped coils. Simply Los Angeles « Louisville « Minneapolis + Nashville + New Orleans 
contact the WAA office nearest your location, New York « Omaha « Philadelphia «+ Portland, Ore. « Richmond « St. Louis 
and order now the wire you need. Salt Lake City + San Antonio «+ San Francisco « Seattle « Spokane + Tulsa 1106-A 
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Here’s Fluxing Efficiency 
SOLDER 
SECURITY 









Photo courtesy Bell Aircraft Corporation 


KESTER FLUXES 


@ Your soldering job can be only as effective as the 
flux you use. Don’t take chances on solder failure be- 
cause the flux isn’t suited to the job. Be sure with Kester! 
@ Nearly half a century of practical experience is 
behind the development of Kester Fluxes. Drawing 
on that experience, Kester engineers have developed 
a vast range of flux formulas covering every possible 
soldering requirement. 

® Various types of seams, spot soldering, electrical 
connections, sweating operations—all have their own 
special requirements, all their own special fluxes. 


@ In any form-—salts, paste or liquid—you can count 
on Kester Fluxes to form solder bonds that hold tight 
and provide top product performance. 


® To be sure of the right flux on every soldering oper- 
ation, consult Kester engineers. They’re soldering 
specialists, and there is no obligation. 


KESTER SOLDER COMPANY 


4223 Wrightwood Ave., Chicago 39, Illinois 
gat] Eastern Plant: Newark, N. J. 
eee em Canadian Plant: Brantford, Ont. 
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The NEW M&N HOBBING PRESS 


meets every demand for accuracy 
-and easy control 
Hydraulic... 
Compact... 


* 
Heavy Duty... 
and completely 
Self-Contained 


This modern NEW press offers 
such outstanding response and 
control of moving parts that ob- 
jects requiring extreme exactness 
can be handled with utmost ease. 
Blanking, forming and drawing 
of heavy materials are operations 
for which this press is well 
adapted, in addition to its ability 
_ to perform the hobbing demand- 
ed in up-to-date tool rooms and 
mold shops. 


Features include: compactness of 
| design; completely self-contained 
with motor and pump in base; 
minimum floor space; power con- 
nection the only outside connec- 
tion necessary. 


Available in capacities from 30 


to 400 tons. Full details on 
request. 


EARLY DELIVERY 


M 2 N MACHINE TOOL WORKS 
152 ORONO ST., CLIFTON, N. J. 


Exclusive representative for California: 
WEST COAST PLASTICS DISTRIBUTORS CO. 
1400 E. Adams Bivd., Los Angeles 
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J. Milton Luers — 12 Pine St. — Mt. Clemens, Mich. 
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Pearson Precision “Micrometer Lapping Fix- 
ture” gives your plant constant exact check 
on all micrometers. Any good toolroom 
man can operate it expertly. No disassem- 
bling of micrometer other than removing 
spindle. Laps micrometer in exact right 
angle with center line of spindle; and in 
perfect alignment with end of micrometer 
spindle. Also makes an excellent com- 
parator. Saving an hour’s rejects may 
more than pay for this fixture. 


Write for Literature 
MANUFACTURED BY RED WING MOTOR CO., RED WING, MINN. 


Patented 





American Machinist - May 8, 1947 
































p47 











American Machinist - May 8, 1947 


< 5c pee ee 





Quick Delivery 


@ Delays in securing replacement parts 
are expensive luxuries. Idle men and 
machines because of breakdowns are 
items few companies can afford. When it's 
bronze bearings you need there is no 
excuse for waiting. Simply call your local 
Johnson Bronze warehouse or your local 
Johnson Bronze Distributor. 


Be sure to specify Johnson G. P. Bearings. 
From our list of over 850 Standard Stock 
sizes you can buy exactly according to 
your needs. Every bearing is completely 
machined, ready for immediate installa- 
tion. Alterations such as oil holes, grooves 
or slots are easily, economically added. 


The next time you need cast bronze bear- 
ings compare your required sizes with 
our complete stock list. Give us the oppor- 
tunity to prove our excellent service. 
The bearings will prove their quality 
through performance. 


HEADQUARTERS 
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NEW! the OLIVER 
HEAVY DUTY 


ACE 


Built Specially for 





TUNGSTEN CARBIDE 


The machine shown is the new Oliver Heavy Duty ACE Tool 
and Cutter Grinder. It is an adaptation of the standard model 
intended for the heavier work of gumming and gashing cutters 
and for use in grinding cutters tipped with Tungsten-Carbide. It 
retains all the desirable qualities of the standard machine, but 
is equipped with a much heavier ram, larger ram bearing, a 


heavier motor and a heavier spindle. The frame has also been | 
increased in weight and everything done to insure vibrationless | 


grinding. 


The same type of fixtures are used on this machine as on the 
standard ACE. In addition the Oliver ACE Tool and Cutter 
Grirder has such exclusive features as: 


A fized diamond which com- 
pensates for the wear of the 
whee 

A means for grinding eccen- 
tric relief on milling cutters 
and reamers 

Correct clearance obtained by 
direct reading -—— no computa- 
tions or tables 

Grinding on the top tooth of 
the cutter in full view of the 
operator 

Comfortable standing 
tion of operator 

















posi- 






















No special .attach- 
ments needed for 
grinding all regu- 
lar (and many 
special) milling 
cutters 

For the grinding 
of Tungsten Car- 
bide in its many 
forms 

The New Oliver 
ACE Tool and Cut- 
ter Grinder wil 
prove a médst effi- 
cient piece of equip- 
ment. 


SEND FOR NEW 
ILLUSTRATED 
CATALOG. 


<coucxt\ Oliver Instrument Co. 














.°) 
you t ow 
marecrae BACT S0ON\ 1414 E. Maumee St., Adrian, Mich. 








CUT SMALL HOLE 
TAPPING COST 


With the new and im- 
proved ERRINGTON 
“Cushion” Cone High 
Speed Tapper with the 
2:1 reverse. 


Ball & Bronze bearing 
throughout. 


Taps to 3/16 in steel, 
lf, in cast iron. 


Also: Multiple drilling & 
tapping attachments, 
auto opening dieheads, 
clutch tappers to 2” taps. 


ERRINGTON MECHANICAL LAB. 
Main Office & Wks.: STAPLETON, S. I. 4, N. Y. 
Established 1891 





Send for 
CATALOG 











DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2301B North 11 St., St. Louis, Mo. 
in Canada: 2466 Dundas St. West, Toronto, Ont. 



















RANDALL and STICKNEY 
Dial Gauges and Indicators 


are accurate, reliable and built to stand 
the gaff of hard usage. 

This Model C Dial Indicator has a 
2% in. diameter dial, with 50 or 100 
divisions. Can be furnished in grad- 
uations of .0@1l-in., .0005 in. or .01 mm. 
Has a ™%-in. range movable dial easily 
set at zero. 


The cases on all R. & S. Gauges are 
made from sturdy castings. The case 
and plate are two separate units so 
that repairs can be made easily. 
There is a R. & S. Gauge for practi- 
cally every purpose. Write for circulars 
describing our complete line. 

FRANK E. RANDALL CO. 

248 Ash St. 
Waltham 54, Mass., U. S. A. 
Makers of Dial Gauges Since 1885 
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Ful-Vue Acetate Go gel es 





... for Lightweight, 
Good Looking Protection! 


Sturdiness and smartness see “eye-to-eye” 
in these new spectacle goggles by AO. 
They provide assured protection with 
better feel, fit and comfort. You will ap- 
preciate the comfort of the strong but 
lightweight new keyhole bridge, face- 
formed for wearing ease . . . the nose pads 
which evenly distribute goggle weight. 
Ful-Vue advantages include lenses that 
conform to and cover eye orbit for maxi- 
mum vision and safety . . . high set end ‘ - 


pieces that take hinges and temples out of : 


line of sight. Available in 5 bridge sizes, 
with clear lenses for machine, hand tool 
and laboratory work — or with Calobar 
lenses to combat glare, heat, ultra- 
violet and infra-red hazards. Your ‘ a : 
nearest AO Safety Representative can F \ Ierican y ( )pt & all 


supply you. 





Safe 
Division 


SOUTHBRIDGE, MASSACHUSETTS. BRANCHES IN PRINCIPAL CITIES 
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HOW TO PUT A 


MAILED FIST INTO 
a (£il7 cove! 


Valuable, work-wise hands are the flesh, bone 
and skin of industry. 

Help keep them busy. 

Take no chances with the surface skin especially. 

Guard this skin against the annoying and profit- 
eating effects of industrial dermatitis due to spe- 
cific skin irritants, such as chemicals and other 
materials. 

Give it a gentle glove of advance protection 
with West Protective Creams. 

Professional medical advice has determined 
that West Protective Creams are compounded 
with scientific accuracy to protect exposed skin 
areas to the fullest possible extent. 

West Creams fall into six distinct types .. . 
and depending on the need, they supply either 
“skin surface” or “skin-penetrating” protection 
against every major specific irritant to which the 
human skin is sensitive. 

West Protective Creams comprise part of a 
large list of “skin safeguards” developed in the 
West laboratories. 

One of West’s 475 technical safety consultants 
throughout the country will be glad to help solve 
vour dermatitis problems. 


Products That Promote Sanitation 


42-16 WEST STREET 
LONG ISLAND CITY 1, N. Y. 


¥& BRANCHES IN PRINCIPAL CITIES OF 
THE UNITED STATES AND CANADA 
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TUKON TESTER 
THREE MODELS > a 2 
... but only ONE | knoop ... 136° pyrAmio 











etasenase of Leen ee 
ACCURACY 


Your choice among the 
3 models of ““TUKON” Hard- 
ness Testers is governed only 
by your working require- 
ments. Bench Model, Floor 
Model and Long Range 
Model (illustrated) are iden- 
tical in one respect: each will 
give you the enduring, de- 
pendable accuracy so essen- 
tial in laboratory hardness 
testing, especially for light 
load testing. 

Bench and Floor Models 
for tests from 25 to 3,600 
gram loads; Long Range 
Model, 25 to 50,000 gram 
loads. 

“‘TUKON” Hardness Test- 
ers are made only by Wilson. 
Write for BULLETIN TK-46. 






























with ADAPTORS you 


CAN TORQUE ANY JOB 





















More than 50 adaptors to fill every torquing requirement. 
With a JOMI torque wrench, you have the equivalent of 4 
new precision instrument each time you make a different, 
instantaneous torque setting...and each time you use a 
different adaptor. The JOMI, ( range to 1600 inch/pounds ) 
and this complete line of adaptors, raise standards while 
speeding jobs. Adaptors include crowfoot heads, female to 
male adaptors, hose clamp wing nuts, screw drivers, hollow 
head set screws, and adjustable spanner wrenches in a com- 
plete range of sizes. Used with any standard handle. 

























Torquing pays because it saves 

When used on hack-saws, correct tensioning eliminates creep- 
ing of blade, inaccurate cutting, and gives blade longer life. 
Consult your hack-saw field representative or write direct. 


JO MANUFACTURING COMPANY 


442 OTIS ST., SOUTH GATE, CALIF. 































“Precision tight 
A 7 Means it’s right.” 


AS ie) 
WW LINE 


TORQUE WRENCHES 





















G.LJO. 
(Good 
Insensions) 






American Machinist - May 8, 1947 








va! 






























Ame 





GOOD PLUG GAGES? Lincoln Park produces them to 
meet every inspection need . .. cylindrical plug gages in 
steel, chrome plate or cemented-carbide . . . cemented- 
carbide or chrome-plated thread plug gages . . . and 
wire type plug gages with solid cemented -carbide 
members and the exclusive, flexible, all-metal handle 
for the smaller sizes. Let us send you full details. 





tk INDUSTRIES, INC. 


1723 FERRIS AVENUE e DETROIT 25, MICHIGAN 
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BRADFORD 


Metalmaster 


DRILLS 


Engineered construction 
gives performance 
far beyond rated load... 


Powerful motor * Chrome-moly heat treated 
gears * 100% ball bearing * Jacobs 3-jaw 
threaded back chuck * Chuck spindle threads 
are ground to assure perfect alignment for chuck. 

Complete sizes from 1/,” standard duty to 1” 
heavy duty capacities. Ask your distributor, 


or write for catalog “A”. 


ze BRADFORD 


MACHINE TOOL CO. 


OHIO 






CINCINNATI, 





































EL iT: 
aeons for their choice of 


. * 


" 


es, 3 S. Exceptional of 
RADI and ANGLE «<i anotion” in all phases 
ine __.DRESSERS 4 3 of form dressing. 
2. Much easier set-up and 
operation. 









3. ‘‘Fluidmotion”’ allows 
them to dress the entire 
angle-radius-angle profile on 
wheel in one continuous 
motion — with just one 
set-up. 

4. Substantial saving in wheel 
cost, since accuracy results in 
less material being removed 
at each dressing. 


e Ps These are basic reasons for the 
choice of “Fluidmotion” Radii 

FEATURES: and Angle Dressers at Lionel and 

@ 0001” accuracy 


other well known plants through- 

; out the country. There’s a stan- 

- ary ear —<e dard “Fluidmotion” Radii & 
© “Fluidmotion” dressing 2 
© Dustproof and chatterless Angle Dresser for most sequire 
© Hordened stainless stee! ments. Send for descriptive 
© 7" & 14" wheel copocities bulletins. 


© Highest quolity diamonds * Reg. U. S. Pat. Off. 
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The set of books that makes 


MASTER 


MACHINISTS 
and leads to bigger 


pay! 

This big home-study and reference 
course gives you the practical facts 
on machines and methods you need 
to advance in machine shop work. 
Take advantage of the other man’s 
experience as found in books, to solve your problems, in- 
crease your efficiency with 


AMERICAN MACHINISTS’ LIBRARY 


6 volumes, 2516 pages, 2368 illustrations, many charts and tables 





"T° HESE books answer your questions on methods and 

machines—tell what you need to know about the 
operation of machines of all types and sizes for the whole 
range of metal cutting, forming, and finishing operations— 
show by text, diagram, and illustration the essential points 
of setting up work, adjusting machines, selecting feeds and 
speeds, determining pressures, handling materials, devising 


short-cuts, etc. 


Puts the mastery of machine-shop work 
at your fingertips 


With these books at hand for quick reference, no job is too 
hard or unusual, and the routine jobs may be improved, 
with savings in time and trouble and reduced wastage. 


What the Library gives you 


—complete guide for everybody, from shop executive to appren- 
tices, interested in the operation of machines used in turning 
and boring practice 

—description of all important varieties of machine, both manual 
and automatic, and methods of operating them 

—data on speeds and feeds, new cutting alloys and materials, 
use of coolants, etc. 

—practical information on grinding machines and abrasive 
wheels, showing what they do, how to operate them, and how 
to make best use of them on various types of work 

—training in the various operations performed in drilling and 
surfacing materials in the machine shop 

—exact, descriptive data on all aspects of gear-cutting practice, 
useful in shops of any size 
essentials of selecting machines, setting up work, and handling 
operations in reaming, tapping, planing, shaping, slotting, 
milling and broaching. 


No Money Down — Easy Payments 


Let us send you these fact-packed books for 10 days’ examination, with 


no obligation to buy the books unless you want them. Remember that 
if you decide to keep the books the special library price represents a 
saving of $2.50 on the price of the books if you were to buy them sepa- 
rately. Furthermore, you may have the privilege. of paying in small 
monthly installments, while you use the books. Invest im life’s soundest 
commodity—KNOWLEDGE. Send the coupon today. 


; F 
; McGraw-Hill Book Ce., Inc., 330 W. 42nd St., New York 18, N. Y. . 
& Send me the American Machinists’ Library, 6 volumes, charges pre- ! 
4 paid, for 10 days’ examination. If I find the books satisfactory, I . 
g will send you $4.00 in 10 days, and $4.00 a month until the special 5 
B price of $20.00 has been paid. Otherwise I will return the books 14 
H postpaid. (To insure prompt shipment write plainly and fil] in : 
' all lines.) ' 
i SN Gv igeecde tive dvegdaspeedesienveteteens cebu sect aavaliantehl: ;. 
. " 
H BE: baOn eed d0.0:5 05 0450 se0han ben be tdnsar.cénewdie ote . 
i] 
. SES HEE 6d5.« b-acded 066 O80 Whales Wusdeebeeed tk ecient : 
' 
4 SED 1s iWeccnbnecded abacdbepwedsneeneteqgsseawbca dee eenibeaes H 
z + 
BRM 6occnseinctneterhnegdnpedntimalsibnaaatas ental A—5-8-47 § 
4 For Canadian price write Embassy Book Co., ; 
1 12 Richmond Street E., Teronto 1 ‘ 
\TTITITIITLITLILITL TTT TCL é 
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RECOMMENDED FOR: 


Turret lathes and automatic lathes, particularly where 
special work-holding jigs and fixtures are required. The 
body is designed so that attachment and alignment of 
such fixtures is easy and positive. Master jaws are most 
carefully fitted and accuracy in centering is an outstand- 
ing feature. Also the wide jaw opening permits the use of 


a dovetail adapter and dovetail jaws if desired. Bulletins 
on request. 


THE CUSHMAN CHUCK COMPANY 
HARTFORD 2, CONNECTICUT ¢ U.S.A. 


CUSHMA 


AMERICA’S FINEST—A WORLD STANDARD FOR PRECISION 
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OTHER CUSHMAN 
STYLES & TYPES 


4-Jaw Independent Chucks 

Light, Medium and Heavy Duty 
3 and 4-Jaw Self-Centering Chucks 
Light, Medium and Heavy Duty 
3 and 4-Jaw Combination Chucks 
Medium and Heavy Duty 

2-Jaw Chucks ° 

Medium and Heavy Duty 

Collet Chuck and Collets 
Power Chucks, a complete line 
Rotating and Stationary Air Cylinders 
and Accessory Equipment 


Power Wrenches 


Write us for Catalogs and Literature 





VISIT US AT 
THE MACHINE TOOL SHOW 
CHICAGO, SEPT. 17-26, BOOTH 273 
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If you want 
MORE PARTS per hour 
LOWER COST per part 


the BARKER WRENCHLESS CHUCK can 
do it faster, better and stand up to it longer. 
Where the run is continuous on turrets, 
engine lathes, cutting off machines, drill 
presses or any other type of chucking machine, these Chucks 
will increase production and pay for themselves in 60 to 90 
days while doing it. See how a Barker Wrenchless Two-Jaw 
or Three-Jaw Chuck can speed up production in YOUR plant. 


Write for bulletin 201 today 









CVCPtOne 
THOMAS HOIST CO. 


22 S$. HOYNE CHICAGO 12 








How it looks 
on the 
outside. 






New ERICKSON 
Adjustable Holder 


sccunscr mn GA SO 
7 





¢ How it looks 
~ on the inside. 


oY 


Redesigned for heavier jobs, 
Erickson’s Adjustable Float- 
ing Holder for Brown & 
Sharpe “00” Automatics has 
huskier flanges and adjust- 
ing screws. Not only longer 
wear and endurance; in- 
creased accuracy, too, since 
overhang has been reduced to 27/32’ to give greater rigidity with 
maximum clearance. Same collet is used, each collapsing 1/32" over- 
all. Holder grips solidly and uniformly throughout collet’s length; permits 
stubbing, lengthens tool life. Range 14'° down to No, 80 (.013"’) drill. 





Note reduced overhang on B & S$ 
Automatic. Standard jobber drill is 
gripped on flutes. 


Ask for Catalog “A-5" ot Erickson engineer 


ERICKSON TOOLS DIVISION 
2302 Hamilton Ave., Cleveland 14, Ohio 


ANP ERICKSON 
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Almond 
Drill Chuck 


The Pioneer 


















Almond Three-Jaw Drill Chucks were Pioneers in 
their field—the first to be placed on the market. 
They have formed a necessary part in the logical 
procedure of machine developments over the past 
seventy and more years. 






Almond Drill Chucks are made in types and sizes 
to fit all machine tools and portable drills. 












Write for complete details 


T. R. ALMOND MFG. CO. 


ASHBURNHAM, MASS., U. S. A. 









The Original Manufacturers of Drill Chucks 

















Original System of Inserted Blade 





Milling and Boring Tools 







































THE OK TOOL CO., INC. 
| ae SHELTON, CONN. 

; 
BENEFIT | 
a 
v 
When Hiring by Consulting Your Local a 
7 
P 

SERVICE MEN’S CENTER 
American Machinist May 8, 1947 Ar 











“ee | 


LITTLE BOLTS 
DO BIG JOBS 
for 
Lawn Mower 
teTalthiclaatla-tas 














DID YOU KNOW that Buffalo Bolt 
Company has fully equipped Heat Treat- 
ing and Quenching Departments to as- 
sure complete control of the strength of 
its bolts. Illustration shows heat treated 
cap screws coming out of quenching oil. 


@ The economy and dependability of present-day power lawn 
mowers is due in no small measure to the stamina of the fas- 
teners with which they are assembled. That’s why the Circle © 
Buffalo Bolt illustrated ...a product noted for its uniform size 
and strength . . . is so widely used on well-known makes of power 
mowers. 

The controlled quality of Circle @ Fasteners ... both special 
and standard ...is of importance to all manufacturers in two 
ways: Quality bolts eliminate production delays...and they 
assure that the manufacturer’s product will stand up in service. 
To enjoy these benefits, make it a practice to assemble your 
products with Circle © quality fasteners. 


BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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TOOL FOR PROFIT | SIGOURNEY 


WITH 





MAINTAINED 
ACCURACY 


5 IN PRECISION WORK 
The Sigourney M-100 Bench Drill- 
he ing Machine is extremely accurate 








WEAR RESISTANT 
on precision jobs. It is unusually 
sturdy and rigid in construction 
has hardened and ground 
| spindles . . . and sealed ball bear- 
| ings throughout. All “ae 
, . Ba aa ia in arts are entirely 
Sapphire Tipt dial indi- ple 9 maximum oper- 
cator contact points out- ator safety. M-100 is built 
wear hardened steel 100 Yy mi | for long and steady 


to 1 and tungsten car- | service. 
bide more than 10 to I. This sturdily constructed bench drilling machine is available in 1, 2, 3, 


Do not scratch or mar and 4 spindle models . . . speeds from 4,000 to 10,000 r.p.m. 

finest finishes. Standard : 

ar toetnipeiiieniens L Send for Illustrated Bulletin 
REFER D-15—SAPPHIRE Hons | 


SAPPHIRE TIPT CENTERS 


Smooth, highly polished 
Sapphire Tipt centers in 
constant use in the tool 
room of a’ well known 
manufacturer for more 
than one year show no 
wear. For those grind- 

ing and turning jobs that 

must be “right” specify 
Elgin Sapphire. 




















CONTACT POINTS 



































| THE SIGOURNEY TOOL CO. 
Hartford 6, Conn. 









e 2 ee 












| a 





Sole Sales Agents 


PRATT & Ww HITNEY 


Division Niles - Bement - Pond Co - - West Hartford, Connecticut 


















Mathematics made simple— 
with these two well-known Palmer home-study books 


By C. Il. PALMER 


Late Professor of Mathematics, 
Armour Institute of Technology 


and S. F. BIBB 


Associate Professor of Mathematics, Illinois 
Institute of Technology, Armour College 
of Engineering 









REFER D-11—SAPPHIRE SHORTS 





a 
v= @&s a Ld ££ 





SIZING BEARINGS 


When mounting powdered metal 
bearings, an out of roundness and 
tapered condition occurred. A Sap- 
phire sizing — 
burnishing tool 
chucked in a high 
speed drill press 
was the answer. 
Result: Sized to 
.0003 ; high finish. 


REFER D-12—SAPPHIRE SHORTS 

























Practical Mathematics 
for Home Study 


A complete self-instruction course in usable mathematics, cover- 
ing the essentials of arithmetic, geometry, and trigonometry in 
one handy volume. Worked out examples at every step, and over 
8,500 practice problems show you how to apply mathematics to 
scores of drafting room, machine shop and construction problems, 
give you a working knowledge of fundamentals and methods. 


3rd Ed., 695 pages, 5x9, Illus., $4.00 


Practical Calculus 
for Home Study 


For the man with limited mathematical training who needs a 
working knowledge of calculus and its practical applications. 
Contains many problems, with answers, showing uses of calculus 
in shop, factory or engineering office. ‘Calculus cannot be made 
easy, but it can be made plain,’ says the author. 


443 pages, 5x8, Illustrated, $3.50 

















WRITE FOR DETAILS AND 
| | ENGINEERING ASSISTANCE 


4 Sapphire 


PRODUCTS DIVISION | Po 


McGRAW-HILL BOOK CO., 330 W. 42nd St., N. Y. 18 

Send me the books, checked below for 10 days’ examination, on approval. In 10 
days I will pay for’ books, plus few cents postage, or return books postpaid. 
(Postage paid on cash orders.) 

©) Palmer—Practical Mathematics for Home Study, $4.00 

(C Palmer—Practical Calculus for Home Study, $3.50 





City and State 


\ddress sienemmnseiae 
re ELGIN NATIONAL WATCH COMPANY 
AURORA . ILLINOIS 







Company 







EE Ee ee ST oe F.A, 5-8-47 
(Books sent on approval in “the United ‘States only.) 
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Sales of bearings will be held at frequent 
intervals. To receive information on 
future sales, write to the Regional Of- 


fices listed below and ask that your your bid. 
name be placed on their mailing lists. 
BOSTON | 
CINCINNATI 
CHICAGO OFFICE OF GENERAL DISPOSAL Na, 
CLEVELAND a d , 
ST. LOUIS 
LOS ANGELES WAR ASSETS ADMINISTRATION 
DETROIT 
NEW YORK Offices located at: Aflanta « Birmingh « Boston « Charlotte « Chicago 
KANSAS CITY Cincinnati « Cleveland « Denver « Detroit « Grand Prairie, Tex. « Helena « Houston 
ATLANTA Jacksonville « Kansas City, Mo. « Los Angeles « Louisville « Minneapolis « Nashville 
New Orleans » New York « Omaha « Philadelphia « Portland, Ore. *« Richmond 
Salt Lake City «+ St. Lovis * San Antonio « SanFrancisco + Seattle « Spokane « Tulsa 1119 
i : 
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UNUSED BEARINGS 





You are almost sure to find the bear- 
ings you need in the $20,000,000 stock 
which is now being sold by WAA. Here 
you have all sizes and types of friction 
and anti-friction bearings and compo- 
nents—unused. Your nearest WAA Re- 
gional Office will give you all necessary 
information on the sale and will assist 
you in making an inspection of the stock. 
Then set your own price and submit 



















































WHERE HAVE YOU SEEN PRICES LIKE THESE? 


Ve MULTIPLE SPINDLE 
US DRILL HEAD 


Adaptable to 14” x 17” Machines 
6" Drilling Area 


HEAD CAN BE FURNISHED WITH 3*eTO 8 SPINDLES 
! 









PRICES 


3 Spindle Head $150.°° 6 Spindle Head $170.°° 
4 4 4 155.00 7 # —% 199,90 
5 ” ™ 160.° 8 a “a 6200 


H ¥ : 
| ; 
; 
} 
¥ H 
AJ 
» 










V4 CAPACITY 
2V35 CENTERS: 

















® Delivery in Two Weeks 








CINCINNATI 4, 


"PEERLESS" No. 4-14" 
Vertical Ball Bearing 
SURFACER 
for higher speed 
finishing 
at lower costs 





LIQUID GRINDING COMPOUND 
->e- The best 


grinding fluid 13 
you can use! ML ation Be 


>: F ling. Self-aligning 
55 ball bearings and 


dynamically balanced drums. Fast, convenient. High quality 
straight-grained finishing. 


Equipped with ad- 
justable work 
table which may 
be tilted 45° for 
edging or bevel- 








SPECIFICATIONS 
FOR FURTHER INFORMATION WRITE Height 67” Belt 14” wide—11‘1” long 
i] Width 50” Drums 15” dia.; 15” face 
Depth 3514” Table 1556'’x35” 
D. A. Gtu a rt fi C 0. Floor to work Tool—27” H.P. 3 
441 1865 = # .Limirto 
2729 sOUTH TROY STREET, CHICAGO 23, ILL. oe . Write for illustrated 








\ \ \ | | /:/ : _ literature. 
4 J oped | / Pd . 
VM AAS ALY 
MACHINE COMPANY GREENFIELD, MASSACHUSETTS, US.A 


Stuart Oil Engineering Goes With Every Barrel 
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SEALED BID SALE OF %54,000,000 





Sales of cutting tools will be held at 
frequent intervals. To receive infor- 
mation on future sales, write to the 
Regional Offices listed below asking 
that your name be placed on their 
mailing lists. 


BOSTON -+ PHILADELPHIA 
CINCINNATI + CHICAGO 
CLEVELAND - DETROIT 


WORTH OF CUTTING TOOLS 


Thousands of types of cutting tools—prompt delivery 
—bargain prices—immediately available. But you 
must act quickly. The entire inventory is being sold on 


sealed bids and will go to those who act now. 


Included are: cutting tools for machine tools, metal 
turning tools for metal turning machines, and tool 
specialties in all sizes and types. Your nearest WAA 
Regional Office will supply full particulars. Inspect the 


tools you wish to buy, then submit your bid. 


OFFICE OF GEWERAL ODISPOSat 





WAR ASSETS ADMINISTRATION 


ST. LOUIS + LOS ANGELES 


Offices located at: Atlanta + Birmingham + Boston «+ Charlotte +- Chicago 
Cincinnati - Cleveland « Denver « Detroit « Grand Prairie, Tex. + Helena + Houston 
Jacksonville « Kansas City, Mo. + Los Angeles + Lovisville + Minneapolis + Nashville 1120 
New Orleans + New York + Omaha «+ Philadelphia + Portland, Ore. + Richmond - 
Salt Lake City « St. Lovis « San Antonio « San Francisco «+ Seattle + Spok « Tulsa 
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LUBRICANTS 


There is an Economy Lubricant especially 
EYoEVold-1> Biol miaelttmeltastatl et meselse-teleyt tae 


ECONOMY LUBRICANT 1888— 
new liquid type, water soluble lubricant for grind- 
ing and cutting—highly detergent, gives faster, 
keener, cleaner grinding. 


ECONOMY GRINDING LUBRICANT E-1— 


original paste-form water soluble grinding 
lubricant for the highest reflective finishes. 


ECONOMY BASES (Sulphurized Fats)— 


Comb eet) come) it Mele mesa tolettel-me-belomustaatel-m 


ECONOMY GRINDING OILS— 


for all types of oil grinding operations. 


Bring your grinding and cutting lubrication problems to us 


for the dependable advice of our experienced technicians. 


Thewnrte & BAGLEY COMPANY 


WORCESTER 8, MASS... U.S.A 
Oucginal Producers of Grinding Lubricant 





Wherever accuracy is important 
- +. SO IS accuracy CONTROL! 


{ lone lirnat mia hine work ‘ ills for 
inspection standards regularly checked 
and re-established wherever necessary. 


Equipment for this kind of gage-testing 


is not costly. A set of 81 Johansson 
Gage Blocks as pictured, providing 
more than 120,000 different combina- 
tions, in steps of .0OOL", from .200" to 


more than 12 inches, costs less than 
$ mills (4 tenths of a cent) per measure- 
ment, in Inspection Standard “A” Jo- 


Blocks . . . the biggest bargain in 


FORD MOTOR COMPANY 
JOHANSSON DIVISION 


3601 Schaefer Road 
Dearborn, Mich. 
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accuracy -asseurance you could buy 


Jo-Blocks come in accuracies of 
~.000002", .000004" and 000008". 
They will put your shop on a basis of 
enduring accuracy. May we send you 
literature with full details—sizes, ac- 
cessories, illustrations of uses? Write 
today. 


Every shop that works to thousandths or 
closer — whether on production, adjustments 


or repairs, needs — 


=> _. 


Jol 


GAGE 









You can help your shop stabilize profits— 
You can-‘increase your own worth—by learning 


How to estimate 
the time any machining 
job will take 








Here's the kind of on-the-job help 
you need to make quick, reliable esti- 
mates of the time it takes to do the dif- 
ferent machining operations in any ma- 
chine-shop—large or small. Whether a 
job involves drilling, boring, tapping, 
threading, grinding—or any of the 
scores of other operations—this handy 
manual tells you exactly what to con- 
sider in estimating job-time. It covers 
every step—from setting up the job, to 
tearing it down—giving reasonable time 
values for each, based on actual experi- 
ence. The various non-machining opera- 
tions which enter into the cost of any 
job are also given. Instructions are pro- 
vided for the use of several methods of 
estimating specific jobs on each type 
of machine in use today. 


Machine-Shop Estimating 


By W. A. NORDHOFF 
Douglas Aircraft Company 
486 pages, 5%4x84%, 486 illustrations, 





Just 
Published 





Tells you how to 
make estimates on 


$6.00 such operations as: 
HIS book sets down the principles of —boring 
machine-shop estimating so clearly and —counterboring 
concisely that you can put them to use im- —spet drilling 
mediately. It teaches you step-by-step how P 
—facing 


to estimate the time it takes to manufac- 
ture specific machined parts, classifying 
every job into machining and handling 
operations. It supplies a self-explanatory 
breakdown of all the elements for each 
operation and gives the time value estab- 


—slab milling 
—straddle milling 
—gang milling 
—endmill milling 
—surface grinding 


lished for each. These time values are —countersinking 

presented in decimal minutes and are car- ania aie 

ried out to three places. In addition the . 
—reaming 


book includes: sample estimates for each 
operation described, tables of variables and 
constants, and 93 typical problems to as- 
sist you in making your own estimates ac- 


—metal slitting 
—screw slotting 
—external centerless 


curately and speedily. 486 ‘illuminating grinding 
charts, diagrams, tables and photographs hent 
. 7 ‘ > —nhoning 
are included to illustrate the topics dis- lini 
cussed Piso ees 
—band-sawing 
See this new book —broaching 


—and scores of others 








10 DAYS FREE 





: McGRAW-HILL BOOK CO., INC., 330 W. 42nd STREET, N. Y. C. [8 

- Send me Nordhoff’'s MACHINE-SHOP ESTIMATING for 10 days’ examination 
+ on approval. In 10 days I will send $6.00, plus few cents postage, or return 
' book postpaid. (Postage paid on cash orders, Same return privilege.) 

| Name 

; Address pamcpeennanciitatesntiitittealineaticesins 
City and State 

Company 

Position . F.A. 5-8-47 
For Canadian price write Embassy Book Co., 12 Richmond Street E., Torento | 
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E> hundred field correspondents ferret out, 

_ spade up, shoot in stories from all over the world 
of industry. Two hundred editors, bristling with 
Ph.D.’s and practical engineering and scientific 
knowledge, cull and correct and explain and expound. 
That’s McGraw-Hill, 

It takes a huge staff like this to keep abreast of 
events and developments in such a giant sphere as 
American industry. And the vote of thousands upon 
thousands of regular readers of McGraw-Hill 
publications seems to be: McGraw-Hill has 

what it takes to get the facts — fast. 

To be well versed in the latest developments 

in your industry, be a cover-to-cover McGraw-Hill 
reader. Editors and advertisers collaborate to make 
your job easier. The advertising pages of all 
McGraw-Hill publications are packed with news- 
worthy information . . . the latest news on products 
and services that contribute to profits. 


. 


McGRAW-HILL Hg 


Publishing Company, Inc., 330 West 42nd Street, New York 18, N. Y) 


The McGraw-Hill Network of Industrial Communication: American Machinist « Air Transport + Aviation = Aviation News « Bus 
Transportation « Business Week + Coal Age « Chemical Engineering « Construction Methods «- Electrical Contracting « Electrical 
Merchandising « Electrical West «+ Electrical Wholesaling «+ Electrical World «+ Electronics « Engineering & Mining Journal « 
E. & M. J. Metal and Mineral Markets « Engineering News-Record « Factory Mariagement & Maintenance « Food Industries « McGraw- 
Hill Digest + Mill Supplies « Power + Product Engineering + Science Illustrated « Textile World « The Welding Engineer. 
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Double Your Mark- 


ing Production at 
the operating cost 





with the 


NOBLEWEST 


All Pneumatic 
Marking Machine 





MODEL 4Pi 


tere is not only the newest, but the 
very finest general purpose marking 
machine in its price range. Developed 
by Noblewest engineers, it is all pneu- 
matic in operation, Embodies such fea- 
tures as pneumatic pressure compen- 
sator and pneumatically operated die 
slide. New, easier, faster set-up. New 
ease of operation. Permits women oper- 
ators. Users report that it quickly pays 
for itself. Write for full specifications 
to NOBLE & WESTBROOK MANU.- 
FACTURING CO., 17 Westbrook St., 
East Hartford 8, Conn. 


me MARK IT BEST WITH 


NOBLEWEJST 
Precision Marking Machines 



















Graber 





421 Canal Street (4%. ) New York, 13 N. ¥. 


Se ~~ 
IMPORTERS OF GROBET SWISS FILES “SOS” meas. OF GROBET ROTARY FILES 











EVERY MANUFACTURER NEEDS "P.D." 


PUBLIC DOMAIN, the weekly magazine of expiring patents, offers 
you valuable information on all expiring patents in your industry, three 
months in advance. It gives you a brief description and exact drawing 
of each patent, taken from official U. S. Patent Office records. 


A separate weekly issue of PUBLIC DOMAIN is published for each 
major industry, including Materials, Machinery, Construction and Civil 
Engineering, Industrial Appliances, Electricity and Electronics, Trans- 
portation, Chemical and Chemical Processes, and Miscellaneous (House- 
hold and Office Equipment, Recreation, Photography, Clothing, etc.). 


This information can mean big profits to you, by bringing you more 
efficient production and new products for manufacture. Write now for 
full information about this valuable weekly magazine which keeps 
you constantly informed of patent developments in your industry. 


SCIENTIFIC PUBLISHING COMPANY 
49 West 45th Street New York 19, N. Y. 
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How to give metal products 
the right finish= 


the efficient, 
economical, 

sales-building methods 

that produce more attractive products— 



























































SUPPLIES UP-TO- 
DATE INFORMATION 
ON: 
—the techniques involved in 
metal finishing 
—the commercial aspects of 
metal finishing 
—the sales value of attractive 
finishes 
—the economics of metal 
finishing 
—the design of parts which 
require ishing 
—new finishing equipment and 
processes ai | 
—metal finishing ecests | 





ERE’S a manual which demonstrates the vital importance of the 

finishing process in the final appearance and sales appeal of a 
product, and describes each of these processes in careful detail so that 
you may achieve an attractive finish as efficiently and economically as 
modern methods will allow. With special attention to improving results 
and reducing costs, the book covers all types of finish, such as galvaniz- 
ing, polishing, plating, lacquering, enameling and painting—wood grain 
reproduction, chromium plating, and synthetic enamels, and many new 
finishes of a specialized nature. 


Just Published! 


FINISHING METAL 
PRODUCTS 


By HERBERT R. SIMONDS 


Consulting Engineer 


and ADOLPH BREGMAN 


Consulting Engineer, Executive Secretary, Masters Blectro-Plating Association 
New Second Edition 
352 pages, 5% x 8%, 147 figures, $4.00 


The revised edition of this highly useful manual describes the many new developments , 
which have taken ee during the war, and incorporates the rapid progress in plastics 
and synthetic resins. New chapters on coloring metal, on costs estimates and 
on organic coatings have been added. Answers to every kind of question which arises 
in connection with the finishing processes are supplied in careful detail, siming at 
the most efficient and economical means of achieving a highly attractive finished preduct 
with a maximum of selling appeal. 


Read this partial list of chapter headings for a few of the important 
processes and topics described: 

Chromium Plating 

Spray Coating = 
Electroplating Costs and Estimating ‘‘ 
Synthetic and Novelty Finishes 


Sales Value of Attractive Finish 
importanee of Color 

How to Minimize Cleaning Expense 
Pickling for a Better Finish 


Polishing In industry s . = ihe ; 
Designing Products to Reduce Polishing ee quarea 
Expense Coloring Aluminum 


Recent Developments in Plating 


See the book 10 days FREE e 


Porcelain Enamel 


Mail Coupon 





McGRAW-HILL BOOK CO., 330 W. 42 St., NYC i8 
Send me Simonds and Bregman’s FINISHING METAL PRODUCTS for 10 


days’ examination on approval. In 10 days I will send $4.00, plus few cents 
Postage, or return book postpaid. (Postage paid on cash orders.) 


ee 





Fe ee a EE I 





I ee 





oC 








Position F.A. 5-8-47 





(Fer Canadian price, write Embassy Book Ce., 12 Richmond St, E., Terente {) 
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CONTRACT WORK 


TOOLS e DIES e JIGS e FIXTURES e MOLDS e STAMPINGS e FORGINGS e SPECIAL 
MACHINERY e DEVICES e PARTS e SCREW MACHINE PRODUCTS e CASTINGS 














Wood Patterns and Metal Patterns 


For 
All Types of Castings 
Complete Machine Shop 
Facilities 


j 


let us know how we can serve you 


Elram Pattern Works 


214-220 Adams St., 
Hoboken, N. J. 








WANTED PRODUCTS OF 
CONTRACT WORK 


Machinery manufacturing concern with ex- 
tensive experience desires a product to manu- 
facture on a contract basis or straight con- 
tract work. 

Manufacturer has modern well equi ma- 
chine shop, capable of making small, medium 
or large machinery, tools, jigs, fixtures, gages, 
stamping dies, stampings, electronic assem- 
blies, gear drives and small parts of ail types. 
Excellent engineering facilities and good con- 
tacts for all types of foundry work are 
available. 


Send for our bulletin #10A 
Cc. W. JARVI MFG. COMPANY, INC. 
NORTH ATTLEBORO MASSACHUSETTS 














GRAY IRON 
CASTINGS 


Capacity available for quantity pro- 
duction of small and medium qual- 
ity castings from match plates. 


CATSKILL METAL WORKS, INC. 
CATSKILL, N. Y. 


ACCURACY .- 


ALL METALS - 


UNIFORMITY 


























QUICK CELIVERY 


MACHINE WORK 
WANTED 


Large mechanical engineering organiza- 
tion has open capacity for designing and 
building special machinery, tools, jigs, fix- 
tures and general production machine 
work. All facilities are modern and our 
men are accustomed to precision moa- 
chining. 

23—Milling Machines, #1 to $4 
16—Engine Lathes, 10” to 50” 
6—Radial Drills, 3’ te 6’ 

8—Vertical Boring Mills, 36” to 54” 
2—Horizontal Boring Mills, 3” & 4” bar 


Grinding and Heat Treating Equipment 
An opportunity to quote on your require- 
ments will be appreciated. 

Plant location: —PHILADELPHIA, PENNA. 


CW-895, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N. Y. 











@ Plates—Flame cut to size and shape—latest 
burning equipment. Can furnish our own steel— 
accurate work—prompt service. 

@ Equipped to do welding and fabricating in con- 
nection with this service. Send us blueprints or 
templet for quotation. 


THE TOLEDO IRON AND STEEL CO. 
A Complete Steel Warehouse Service 
1819 STARR AVENUE, TOLEDO 5, OHIO 








SCREW MACHINE and 
TURRET LATHE PRODUCTS 


Gears, Spreekets, Standard and Special. Miiling, 
Drilling and Surfase Grinding, Shert or Leng 
Runs. Quiek Delivery. 

Send B.P. for Estimates. 


LEMBO MACHINE WORKS 
154-156 East 23rd St., Paterson 4, New Jersey 





PURCHASING 
AGENTS! 


Farnham machines do the job! 
Aircraft war work gave us valu- 
able experience in fabricating 
light metals, enabled us to de- 
sign new machines for this work. 
Call on FARNHAM with your 
problem in special machinery. 


FARN HAM 


MANUFACTURING COMPANY 
1646 SENECA ST. + BUFFALO 10, N. Y. 








CANADIAN COMPANY 


Located in Montreal is interested in 
manufacturing or assembling your product 
in Canada on a contract basis. 

Our plant is well equipped to do first 
class machine work. 

Would, if desired, act as representatives 
and distributors. 


BOWERS MACHINE CO., LTD. 
5860 St. Lawrence Bivd., Montreal, P.Q. 











WANTED — CONTRACT WORK 


Metal Fabrication Manufacturer with extensive pro- 
duction experience has additional eapacity in small 
welding plant. Can perform sawing, flame shape 
cutting, drilling and welding operations. Send your 
inquiries or drawings to 


THE B-H CO., INC., CAMBRIDGE CITY, IND. 





SCREW MACHINE PRODUCTS 


To Your Requirements, Capacity 254” Diameter. Production Milling & 
Drilling. 


J. W. BRINSER & SONS 


317 GILPIN ROAD 


WILLOW GROVE, PA. 











SPECIAL SPUR GEARS 


Flanged Pinions, Internals 
Up to 18” Pitch Dia. 


Small Quantities Made Economically 
Send B.P. for Quotations and Delivery 
S.J. FARRING) ON IRON WORKS, Inc. 
61 COMMERCE STREET BROOKLYN 31, N. Y. 
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PATTERNS in WOOD ond METAL 


For All Kinds of Castings, Large or Small 
MATCH PLATE WORK A SPECIALTY 
oa r pattern problems nm ¢ T: 


take are 


GENERAL PATTERN WORKS 


2233 Buck Streef Cincinnati, Ohio 











SEND B.P. FOR 
MFG. COMPLETE ASSEMBLIES 


Tool—Jigs—Dies 
Screw Machine and Turret Lathe Work 
Stampings—Gears 
POSSY'S TOOL & MFG. CO. 
51 Meadowbrook Buffelo 6, N. Y. 








CONTRACT WORK AVAILABLE—SEE PAGE 338 337 


































EMPLOYMENT «+  8USINESS 


SEARCHLIGHT SECTION 


¢ OPPORTUNITIES 


EQUIPMENT—USED or RESALE 








POSITION VACANT 


FOREMAN: TAKE charge of modern up to 

date Grinding Room in large Tool and Die 
shop located in the east. Must be thoroughly 
experienced in all types of form grinding on 
intricate die sections. Must be journeyman with 
good background on Lamination and Form 
Ground Die Work. Initiative and aggressiveness 
essential. Give age, experience, salary expected, 
and full particulars in letter. P-932, American 
Machinist, 330 W. 42nd St., New York 18, N. Y. 


SELLING OPPORTUNITIES OFFERED _ 
SALESMAN WANTED by machine tool dis- 
tributor in the east having broad lines. Must 
have engineering education and ability to process 
general machine shop work. Age approximately 
20-85 years. State complete qualifications. sSwWw- 
921, American Machinist, 330 W. 42nd St., New 
York 18, N. ee - 3 ae 
MACHINE TOOL Salesman for Denver and 
Rocky Mountain area. Application should 
state age, job experience, education, references 
and salary expected. Reply RW-933, Americdin 
Machinist, 520 N. Michigan Ave., Chicago 11, Il. 
WANTED BY Central New York tool and die 
shop, contact men for all sections of U. S. and 
Canada. Must enjoy wide acquaintance in their 
respective territories. Commission. No objection 
to non-conflicting lines. RW-934, American 
Machinist, 330 W. 42nd St., New York 18, N. Y. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS $2,500-$25,000. This - 


thoroughly organized confidential service of 
thirty-seven years’ recognized standing and repu- 
tation carries on preliminary negotiations for 
supervisory, technical and executive positions of 
the calibre indicated through a procedure indi- 
vidualized to each client’s requirements. Re- 
taining fee protected by refund provision. Iden- 
tity covered and present position protected. Send 
only name and address for details. R. W. Bixby, 
Inc., 266 Dunn Bldg., Buffalo 2, N. Y. 4 


POSITIONS WANTED | 


CHIEF INSPECTOR (also willing as Ist class 

inspector). Engineering background, able to 
set up modern inspection department supervising 
any machine operation. Accustomed to closest 
tolerances. Lay-outs, tools, fixtures, 20 years 
experience. Owns late precision tools. Best ref- 
ererices. W. Basch, 224 West 72nd St., N. Y. 
23, N. Y. Phone TR 4-4281. 


THOROUGHLY EXPERIENCED and trained 

machinist-mechanic. Twelve years in power 
field. Handled units up to 53,000 H.P. Capable 
setting up and operating all types of power tools. 
Served regular four years apprenticeship and 
have some college engineering background. Last 
position was as chief inspector for jobbing shop. 
Can furnish excellent references. PW-936, Amer- 
sem egeneniet, 830 W. 42nd St., New York 18, 

















____ SELLING OPPORTUNITY WANTED __ 
WELL ESTABLISHED Indiana manufacturer's 

agent desires to represent spring company on 
commission basis. RA-935, American Machinist, 
520 N. Michigan Ave., Chicago 11, Il 7 . 





BUSINESS OPPORTUNITY 
LONG ESTABLISHED progressive organization, 

with national distribution to the wholesale 
plumbing and heating supply trade and having a 
successful background of sales, seeks an addi- 
tional product of merit which is not producing 
sales volume and profit it should. Equitable 
working arrangements can be made to financially 
subsidize or to carry own accounts if necessary. 
Correspond with Harry Jaye & Co., 154 Nassau 
St., New York 7, N. Y. 


PATENT ATTORNEY 


PATENT and Trade-Mark Practice before U. 8S. 

Patent Office Validity and Infringement In- 
vestigations and Opinions Booklet and form 
“Evidence of Conception” forwarded upon re- 
quest. Lancaster Allwine & Rommel, Registered 
Patent Attorneys, Suite 453, 815-15th Street, 
N. W. Washington 5, D. C. 











SALESMAN 


If you understand the machine business and 
are well acquainted among industrial concerns 
using the services of contract machine shops, 
this should interest you. One of the oldest and 
largest machine shops in the New York metro- 
politan area, doing jobbing work exclusively, 
is seeking an outside man. We are well 
staffed, well equipped and enjoy the best of 
reputation. Our clients include many nation- 
ally known firms. An attractive offer awaits 
the right man. 


Answers will be treated in confidence. 


SW-927, AMERICAN MACHINIST 
330 WEST 42 ST., NEW YORK 18, N. Y. 








Exclusive Representatives Wanted 


For line of hydraulic, air hydraulic and 
straight airpresses and vises. Sales engineering 
experience desirable. Some good territories 
still open. 


RW-929, AMERICAN MACHINIST 
520 North Michigan Ave., Chicago 11, Ill. 








SALES REPRESENTATIVE 
NEW ENGLAND 


Covering metal manufacturing planis— 
long established in territory—specialize 
on parts or raw material for production 
such as gears, bearings, stampings. 
castings, screw machine products, etc. 
Can handle one more line. 


RA-928, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N. Y. 


ATTENTION: 
Machine Tool Builders 


Are You Looking For Some- 
thing to Build? 


We have, and offer for sale, the design, a full 
set of mahogany and aluminum patterns and 
a completed working model, set up on our 
floor in operation where it can be tested, a 
NEW 55 TON OPEN BACK INCLINABLE 
PUNCH PRESS weighing 8000 Ibs., with many 
new and desirable features—as everyone knows 
there is an excellent market for this machine. 
Our reason for wishing to dispose of same is 
due to our lack of sufficient funds to proceed 
efficiently with this program. 


A wonderful opportunity for a machine tool 
builder with the necessary equipment, inasmuch 
as delivery could start in approximately four 
weeks! 


This is offered, subject to prior sale, for a 
fraction of the cost. 


WRITE . . . WIRE . . . OR PHONE 


Lafayette Machinery Company 
3760 E. Lafayette, Detroit 7, Mich. 
Fitzroy 7745 














MANUFACTURER'S REPRESENTATIVE 
in INDIA — BURMA 


Well established representative desirous of con- 
tacting leading American firms interested in rep- 
resentation and distribution in India and Burma. 
Excellent bank references. 


RA-931, AMERICAN MACHINIST 
330 West 42nd: St., New York 18, N. Y. 





OFFER FOR SALE 


IDEAL MANUFACTURING PLANT 


COMPLETELY EQUIPPED FOR REBUILD- 
ING MACHINE TOOLS AND MANUFAC- 
TURING PURPOSES. 


Located in Massachusetts 


List of Machinery or Further Details 
Upon Request 


BO-926, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N. Y. 








Manufacturers Representatives 


Many areas still “‘open’” on the new patented 
““‘DIEMASTER” die set & demountable units. 
Wide acquaintance with mill supply houses & 
press shops, essential. List lines now handled, 
time and volume. Commission. 


A. W. GRUNOW, INC. ORANGE, NEW JERSEY 
Address reply to P. 0. Box 2, West Orange, N. J. 








PETITT BROS. MACHINERY CO. 


Ma € r Entire Pla 





f 


CHERRY 0609 


240 WEST 4th ST 
CLEVELAND 13, OHIO 











PROFESSIONAL 
SERVICES 











GRUNOW NEEDS HELP 


on Blanchards and flame cutting. Want work for 

yours? Tell us about your facilities. Particularly 

interested in New England Mid-West and Far 

West. 

A. W. GRUNOW, INC. ORANGE, NEW JERSEY 
Makers of “DIEMASTER” DIE SETS 

Address reply te P. 0. Box 2, West Orange, N. J. 








PLANT MANAGER, GENERAL SUPERINTENDENT 


25 years experience in General Plant Administra- 
tion. Metal field on job shop work and line 
production, technical graduate. Thorough knowl 
edge of modern manufacturing methods. Engineer 
ing. foundry, tools and machine shops. Age 50, 
salary reasonable. Free to locate anywhere in U. 8. 


PW-930, AMERICAN MACHINIST 
330 West 42nd St., New York 18, N. Y. 











WORLDWIDE DESIGN SERVICE 
Consultants 


Products——Special Machines. Processing & Tooling 
—Low & High Prod. Patent Drawin ice 
Manuals. General Drafting. For Individuals & 
Small Manufacturers. A Complete Engineering 


Service by Mail. 
P. 0. BOX 224 ROCHESTER, WN. Y. 








REBUILDING 


Machine service enginerr'"g 15 yrs. experience 

servicing, repairing a: reconverting engine 

lathes, turret lathes, m’ ing machines, shapers, 

surface grinders and buring mills. 

Write or wire your problems for dependable 
service 


F. L. ACKERMAN 
346 S.W. 3rd St., Pendleton, Oregon 
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N REBUILT MACHINERY 








AUTOMATICS 


2—i00 Brown & Sharpe Full 
Automatic, Standard Speed 

1—1¥%" Cone 4-spindle Auto- 
matic, Motor Driven, Thread- 
ing Spindle 


1—515 National Acme 9/16" 
4-spindie Automatics, com- 
plete 











LATHES 


10”x24” Logan Q.C.G. Lathes (new) 
Sebastian Engine Lathes (new) 

14”x6’ Hendey Yoke Head 

14”x6’ Rockford Cone drive (two) 
16”x6’ American Motor Driven Lathe 
16”x8’ Lodge & Shipley 12-speed Grd. Hd. 
16” x 8’ Monarch Geared Head Lathe 
18”x10’ American, Geared Head, Taper 
18” x 6’ American Q.C.G. motor drive 
20” x 10’ American Q.C.G. motor drive 
20”x11' Schumacher-Boye, M.D. 
24”x12' LeBlond Heavy Pattern 
26"x18' Bridgeford geared head 
28x10’ Davis cone driven 

32x16’ Bridgeford geared head 


TURRET LATHES 


4—t4 Warner & Swasey Hand Screw Ma- 
chines, arr. Motor Drive 

2—%4 Warner & Swasey Universal Turret 
Lathe, Motor Driven 

16” Warner & Swasey Brass Lathe 

2A Warner & Swasey Universal 

23A Warner & Swasey Universal, 
drive 

£3R Gisholt Universal like new 

£4 Foster GFH Hand Turret Lathe 

3—Morey $2G Geared Head Turret Lathe, 
motor drive (late model) 

2—Simmons $2 (microspeed) Turret Screw 
Machine (late model) 

Bullard 42” Vertical Turret Lathe 

3A Warner-Swasey Universal with motor 
drive 


motor 


PLANERS 


20”x20"x24”" N.B.P., Planer Shaper 

26”x26"x8’ Gray Planer, 2 heads 

Betts 120” x72” x 35’ Metal working Dou- 
ble Housing Planer. Equipped with: 4 
heads and power rapid traverse. With 
= drive and controls, bed is 61’ 3!/2” 
ong. 
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RADIAL DRILLS 


3.’ Arm, 10” Column Cincinnati-Bickford 
4’ Arm, 11” Column Cincinnati-Bickford 

5’ Arm, 13” Column Cincinnati-Bickford 

5’ Arm, 14” Column Fosdick, motor drive 
6’ Arm, 15” Column Cincinnati-Bickford 
Cincinnati-Bickford 5' Arm, 13" round 
column with air clamp. Oil grooved, 
tee slotted base, side base, with plain 


box table with £5 Morse Taper spin- 
die. Motor drive. 





FOUNDRY MOULDING 
MACHINES 


2—0 Johnston & Jennings, Jolt 
Squeezer Draw Pattern, 15” x 21” 
Table 
—#342 Osborn Jolt Rollover Pattern 
Draw Moulding Machines, 23x38” 
table 

2—SPO Hand Rollover Power Draw 
Moulding Machines complete with 
run-out cars 22!/."x60” 

1—602 Osborn Jolt Rollover and 
Pattern Draw, jolt cap. 9002, 36” 
flask length. 











SHEARS & METAL WORKING 


Lennox Splitting Shear 34," cap.; 8’ throat 

Lennox Bevel Shear, '/4” cap. 

Peckstow 30”x18 ga. Squaring Shear 

Niagara 48” Roller Leveller, 8 Rolls 

West Co. 36” x 10 ga. 15” gap, Power 
Squaring Shear 


MILLING MACHINES 


$3, £4, 25 Cinn. High Power, Plain, S.P.D. 
<1 Brown & Sharpe Plain Miller 
P & W 2!/.” Duplex Spline Miller 
Thread Miller, Hall Planetary #1—24” 


$8 Lees Bradner Thread Miller 
#1, €2 Kempsmith Piain Millers 
£3B Hendey Universal Miller, motor drive 
4 Cinn. Vertical High Power Miller. (2) 


MISCELLANEOUS 


15 KVA Ace Spot Welder, 18” throat 
Toledo Spot Welders, 10 K.W., 15 K.W. 


GRINDERS 


Queen City Dble. End Grinders, new 

#33 Abrasive Vertical Surface motor drive 

12” No. 22 Heald Rotary Surface Grinder 

16” Persons-Arter Rotary Surface Grinder 

1—Seybold 96” Knife Grinder 

Oliver of Adrian Drill Grinders 

Cincinnati Centerless Grinders #2 M.D. 

£12 Greenfield Internal Hydromatic Grind- 
er, sizematic type 

#2 Brown & Sharpe Surface Grinder 

£70 Heald Internal Grinder 

260 Heald Cylinder Grinder 

10”x18” Norton Cylindrical 

2—Cincinnati, $1'/. Tool & Cutter Grinders 





BORING MILLS 


3'/,." Bar Landis-Rochester Horizon- 
tal Boring Mill, Model 36 


$31 Lucas Horizontal Boring Mill, 
3% bar 











DRILLING MACHINES 


Avey, 2 & 3 spindle Prentice, 4 spindle 

Henry & Wright, 6 spindle, $2 M. T. 

Fosdick 13” Super speed 4-spindle drills 

Natco £12, 12 spindle #1 M. T. 

2—Natco $14, 22 spindle Rectangular head 
Drilling Machine, #2 M.T. 


POWER PRESS 
HEADQUARTERS 


Famco Arbor & Foot Presses (new) 

2—S1A Standard Bench Type Press, 3%,” 
stroke 

£4 Bliss D. C. Forging Press 

200 ton A.C.F. Hydraulic Press. Bed. 
24x36", 4-post. 

Hilles & Jones 24 Single End Punch and 
Shear. Equipped as Plate Shear with 18” 
Blades. ARR, motor drive, 48” throat 

Hecker, vertical type, 8-station, air oper- 
ated, 18” Turret Punch 


y+ YY 


_ MACHINERY COMPANY | 


Machinery Merchants 
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NOW IN STOCK 


AUTOMATICS 
*% 9/16” RA-6 Acme-Gridley Automatic 
Screw Machines. Bar equipment. New 
in 1943. 
14%”—8 spindle Cone Automatic Screw 
Machine. New in 192. 
544” Cleveland Model A, single spindle. 
16” x 33” Fay Automatic Lathe. 
%” Cleveland Model M, four spindle. 


BORING MILLS 


No. 31 Lucas Horizontal, m.d. 


BROACHES 

LaPointe CPC 24, Hyd., Vertical. New 
in 1945. 

*% H-15-60 American Horizontal Hydrau- 
lic Broaching Machine, 15 ton capacity, 
60” stroke, with 20 HP motor and con- 
trol. New in 1942. 


DRILLS 

4’ Canedy-Otto Radial Drill. New in 1946. 
No. D2 Colburn, single spindle. 

No. 314 Baker, single spindle. 

42” Cincinnati-Bickford. 

% No. 2LMS Leland Gifford Single spin- 
die drill, with hand-hydraulic spindle 
feed, motor driven. New in 1943. 

* No. 3 Baush Multiple Drill, 20 spindle, 
No. 2 Morse taper, rectangular head 


20” x 40”. 

GEAR CUTTERS 
* No. 3616 Cleveland Hobbing Machine, 
capacity 60” diameter x 16” face, motor 
driven. New in 1943. 
No. 3 and No. 12 Barber-Colman Gear 
Hobbers. 
No. 61 Fellows Gear Shaper, m.d. 
No. 715 Fellows Gear Shaper, m.d. 
6” Gleason Str. Bevel Gear Generator. 


GRINDERS 

No. 22 Heald Rotary Surface Grinder. 

No. 16-26” Blanchard Surface Grinder. 
No. 72A3 Heald Sizematic Intern, Grndr. 
No. 72A3 Heald Gagematic Intern. Grndr. 
6 x18 Cincinnati Cylindrical. New in 1943. 
10 x 36 Norton Cylindrical. New in 1942. 
No. 3 Brown & Sharpe Universal Grndr. 
No. 13 Brown & Sharpe Universal & Tool. 
*% Model B Thompson Hydraulic Surface 
Grinder, 10” x 24” capacity. New in 1942. 
No. 35 Excello Thread Grinder. New °43. 
No. 5-VRO Hammond Buffer. New 1943. 


LATHES, ENGINE 
12” x 30” Pratt & Whitney, g-h. 











No. 2 and No. 3 Cincinnati Cen- 


terless Grinders, with Hydraulic 
QUALITY Profile Wheel truing attachment, 
through feed rest, Filmatic bear- 


ings, motor driven. New in 1942. 


25%” RA-6 Acme Gridley Automa- 
tic Screw Machine, with bar feed 
rack collets, chip conveyor, mo- 

L tor and control. New in 1943. 











14” x 6’ Sebastian, motor in base. 

16” x 6’ Hendey, g.h. 

18” x 12’ Lodge & Shipley, g.h. 

24” x 72” LeBlonde, motor driven. New 
in 1942. 

48” x 12’ Lodge & Shipley, c.d. 

IMP and LR LO-Swing Lathe, m.d. 
15” x 30” Lipe Carbo-matic. New in 1943. 
17” x50” LeBlonde Production, m.d. 
New in 1942. 


LATHES, TURRET _ 
No. 4A Warner & Swasey, g.h. New ’42. 
No. 3A Warner & Swasey, g.h. 
No. 1A Warner & Swasey, g.h. New "43. 
No. 4 Gisholt, Univrsl., g. h. New in 1943. 
No.3 Warner & Swasey, g.h. New 1943. 
No.1 Bardons & Oliver, c.d. 
No. 1 Brown & Sharpe, m.d. 
No. 6D Potter & Johnston. 
36”, 42” Bullard VTL, New Era. 


No. 8 Cincinnati Universal, motor in 
base, rectangular overarm. , 
No. 2 Cincinnati Universal, motor in 
base, rectangular overarm. ; 
No. 4 K & T Milwaukee Plain. New in 
1942. 
No. 2H Milwaukee Plain double overarm, 
motor in base. 
No. 2 MH Cincinnati Plain, m.d. 
No. 2 H Milwaukee Vert., motor in base. 
No. 4 Cin. Vert., dial type. New in 1943. 
No. 2209 Milwaukee Mill, table 22”x158”. 
No. 3-36”Cinci. Hydromatic Duplex, m.d. 
No. 56-72” Cinci. Hyd. Duplex Milling 
Mac hine. 
No. 6 Whitney Hand Mill. 
*% 28x 60 Cincinnati Vertical Hydro-Tel 
Milling Machine, single spindle with 
profile tracing attachment, m.d. New 
in 1942. 

PLANERS AND SHAPERS 
16” Gould & Eberhardt Crank Shaper. 
20” American Crank Shaper, m.d. 
%* 6” Pratt & Whitney Vertical Shaper. 
No. 14 Cochrane & Bly Vertical Shaper. 
36” x 36” x 12’ Liberty Planer, 2 heads, 
box table. 
42” x 42” x 20’ Cincinnati Planer, D.C. 


Rev. M.D. 

TAPPERS 
No. 2X Garvin Tapper, m.d. 
No. 2BG Garvin. 
Leland-Gifford Radial. 


(Approved Dealer for War Assets Administration Surplus Machines) 


INDIANAPOLIS 


MACHINERY & SUPPLY CO., INC. 
1961S. Meridian St., Indianapolis 6, Indiana 


EASTERN BRANCH: 44 WHITEHALL ST., NEW YORK 


MEX FFICE ORIENTE 2-535-8, MEX 











UNUSUAL VALUES 


Blueprint machines, printer-washer-dryer 
Rivett Ball Brg. Precision Screw-Machine 
Simmons No. {A Micro emul Machine 
Dritis, ci a speed —y x & mult _ ra 
Drills, 21 ersford B N 
Drills, tg 2 and ‘ Gpindles 

Drill, #25 Foot-Burt motor driven 
Drilis—New-—18" Royal Motor driven (10) 
Gear Cutter, Brown & Sharpe #3—26 

Gear Cutter, Gould & Eberhardt 42° 

Grinder, Webster and Perks #1-% motor drive 
22” Buffalo Pr. Fd. Motor Drive, New 

16°x6’ Hendey Lathe, Quick Change Gear 
Magie Chucks #1-2 & 8 and Collets 

Pipe Machine, 3” Oster motor drive 

Planer, 24°x24"x6’ Pease motor drive 

Punch & Shear, two " & %” capacity 
Shaper, 24” Gould & 

Turret Lathe, 2” Acme & Warner & Swasey 
Welders—Are & Spot in Stock—New 


Outfit: about 27 fine machine tools, drills, tthe, 
and 5 milling machines, plain and Uni. Tell 
definitely what you want as our list is becomptets 
and only partial. 


The above list is only a fraction of our stock which 
changes almost dally, therefore, tell us definitely 
what you want since we are adding considerable 
number of machines te our stock whieh are toe 
many to list. What we have today may pg seld 
tomorrow, so a list is really not dependab 


THE OSBORNE & SEXTON MACHINERY CO. 
COLUMBUS, OHIO 








McDONALD 


USED MACHINERY 


G & E 24” Cin. 32” Shapers 

Cleveland O.S. Planer 36°’x8’, 2 hds. 

Abrasive #34 M.D. Vert. Surf Grinder 

Cincinnati D. H. Planer 36’'x36’’x10’, 2 hds. 

“ae 20” < hd., M.D. Lathe 16 sp. 

ds Mode e 

Buller Vert. Turret Lathes, 24” & 36” S. Head 

Defiance 3” Horiz. a Mill & Univ. #3-A 

L & S 18x12’ & 20’x10’ 20’x8’ Grd. Hd. M.D. 
& 28x12’ Lathes Monarch Model “C”’ 

American 24’x12 grd. hd. lathe, m.d. q.c.g. 

Amer. 4-ton vert. Hydr. Broach 

Blanchard Vert. Surf. Grinder, 26 rd. chuck. 

Cincinnati #2 Centerless Grinder. 

Colburn 60” & 72” Vert. Boring Mills. 

Cincinnati 1-M grd. hd., Univ. tool room Miller, 


Milwaukee No. 3-B Vert. Miller grd. hd., m.d. 
Cin-Bick 3’ Super Serv. Radial 
Gisholt 3R Grd. Hd. M.D. Turret Lathe 
W.&S. No. 2A grd. hd. Univ. 
Turret Lathe, S.P.D. 
Foster No. 2F Fostermatic ord. 
oaaane hd. Turret Lathe, M.D. 


McDONALD MACHINERY CO. 
1531-35 N. B'way, St. Louis 6, Mo. 





Cincinnati No. 5 H.P. grd. hd. S.P.D. Pl. Miller. 








IN STOCK 


LATHES 


12°x21” Fay Automatic 

12x18” Lipe Carbo, M.D. 

18"x6’ American Grd. Hd. 

18x48" Monarch, Keller attachment (1942) 

22’'x48"" Monarch, (1943) 

36x30’ Lodge & Shipley Triple Geared Selec- 
tive Head, two carriages 

42”x1l' cc ‘American 

42"’x18’ Putnam Geared Head 

42"'x30’ American Grd. Hd. 

50x17’ cc LeBlond 


MILLING MACHINES 


No. 2H Milwaukee Vertical (1942) 

No. 2 Cincinnati Med. Spd. Vertical (1942) 
No. 3 Cincinnati Vertical 

No. 3 Milwaukee Vertical M.D. 

No. 3K Milwaukee Vertical 

No. 2K Milwaukee Plain (1941) 

No. 4 Cincinnati Med. Spd. Plain (1941) 
No. 4 Cincinnati Plain, Motor Drive 
No. 118 Van Norman Production 

24” Cincinnati Production 

Taylor & Fenn Spline 

No. 27MB Smalley General Thread 

No. 2 Hanson-Whitney Thread 

No. 6 Lees-Bradner Thread 
24°'x24"'x12’ Ingersoll Adjustable Rail 
26"x25"’x12’ Ingersoll Adjustable Rail 


DRILLS 


D-8 Colburn Hvy. Duty, No. 6 M.T. 

No. 2-8 Spdl. Leland-Gifford 

3’ Morris Mor-Speed Radial, Pd Col. (1943) 
4’ Cinn-Bickford, 9°’ Col. (1942) 

6’ Cinn. Bickford, 15” Col. 

7’ American full Universal Radial 

7’ Carlton, Motor on arm 

7’ American Hole Wizard, 17” Col. (1943) 


VERT. BOR. MILLS 


34” Kin 

42” Bullard New Era Vertical Turret 
72” Cincinnati 

72” Niles Extra Heavy 


HOR. BOR. MACHINES 


No. 31 Lucas Table Type 

3144” Bar Cinn. ~Gilbert, Table Type (1942) 
” 1800) -C, 3%" Bar Defiance, Table Type 
No. 360-F Giddings & Lewis (1942) 

No. 560-F Giddings & Lewis (1942) 


GEAR MACHINES 
No. 3 Barber Colman (1943) 
No. 7 Fellows Gear Shaper (1942) 


PLANERS 


36°’x36"'x8’ Woodward & Powell 


TURRET LATHES 


a 2 American Brass Lathe, M.D. 

. 2 Brown & > , Wire Feed 

3 W & S, Bar " (1940 ) 
No 1-A W & S Univ. “Speed. ‘enn (1941) 
18” Libby—314" Hole—M 


GRINDERS 


No. 22—12” Heald Rotary Surface 

No. 34 Abrasive surface 

10x24” Landis Universal 

12x36" Landis, Type LCH ‘in, (1945) 
12x48” Cincinnati. Univ. 

10x72” Colonial Broach Gdr. 

No. 2 Cincinnati Tool & Cutter (1943) 

Norton Motor Driven Grinders practically all 
sizes 6x18 to 24x240. 


APPROVED WAA DEALER CHI-9 


HILL-CLARKE 
MACHINERY COMPANY 


651 Washington Boulevard 
Chicago 6, Illinois 
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2 swivel heads on cross rail 
1 side head 


Diameter of table 84”; Maximum swing 86” 


Maximum height under cross rail 72” 
Motor Drive, Latest Type 


BETTS (CONSOLIDATED) 84" Vertical Boring & Turn- 


ing Mill 
(Widened to swing 90”) 
2 swivel heads on cross rail; 
Maximum height under tool holder 74” 
Spindle travel 30” 
Diameter of table 84” 


Power rapid traverse to all heads; all geared feeds 


Motor Drive, Latest Type 


BETTS 100" Vertical Boring and Turning Mill 


2 swivel heads on cross rail 
Actual swing 102”; 
Maximum distance under rail 78” 
Power rapid traverse to heads 
Power elevation to cross rail 
Motor Drive, Latest Type 


BULLARD 42" Vertical Turret Lathe—SPIRAL DRIVE— 


HIGH SPEED 


Power rapid traverse ; 
Swivel turret head on cross rail 
4 station side heads 

Motor Drive, Latest Type 


CINCINNATI 84" HYPRO Vertical Boring & Turning Mill 


1 side head 


Diameter of table 96” 


cutting lubricant system 
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AUTO. SCREW MACHINES 


ACME GRIDLEY 2” Model RA 6-spindle, 
Latest Type 

CONOMATICS 3% 4”—4 spindle—latest type 

CONOMATIC 252”—6 spindle—latest type 


BORING MILLS—Horizontal 


LANDIS #35, 344” bar, Floor Type 
LUCAS #43—5” Bar, Motor Drive 
NILES BEMENT POND 5”, 6”, 7” 


type 
OHIO No. 5F-420 5” bar, floor type, latest type 
UNIVERSAL #40—4” Bar, Motor Drive 
UNIVERSAL #3A—3” Bar, Motor Drive 


BORING MILLS—Vertical 
BETTS (Consolidated) 84”—3 heads, AC, 


Latest 
BETTS (Consolidated) 100”—2 heads, DC, 


Latest 
BETTS 120”, 2 swivel heads 
BULLARD 36” N E Type 
BULLARD 42” Spiral Drive, latest type 
CINCINNATI Hypro, 84”—3 heads, AC, Latest 
NILES, 73”, 2 swivel heads, PRT, AC, M.D. 
NILES 100”, 2 swivel heads, PRT, M.D. 


GEAR CUTTING EQUIPMENT 


BARBER-COLMAN type “A” Hobber, latest 
BROWN & SHARPE No. 3H gear cutter, M.D. 
FELLOWS No. 7, No. 7A type, all models, 


latest 
—e No. 6, No. 6A type, all models, 
ates 
GLEASON 24” Bevel Gear Planer 
HERCULES 24” Hobber, differential, M.D. 
NEWARK #5—72” Hobber, Latest Type 
PRATT & WHITNEY 10” Grinder, hyd. 
SCHUHARDT & SCHUTTE #1, M.D 


GRINDERS—Cyi.—Plain & Univ. 

BROWN & SHARPE #1, 2, 3, 4, Universal, 
Latest Type 

BROWN & ARES #5, Plain, 3x12, 3x18, 
Latest Typ 

LANDIS 6x18 Type “C,” Hyd.,- Latest Type 

os 16x72 Universal Hyd. Multipurpose, 


t type 
NORTON 16x72 Plain Type “C”’, latest type 


bar, floor 


vihaest 





GRINDERS—Surface 


ARTER 30” Rotary Surface—Hyd.—latest type 
BLANCHARD No. 16A—Dial Type—motor 


drive 
BLANCHARD No. 27—42” chuck—latest 
MATTISON 12x16x48 Hyd., Latest Type 
MATTISON 14x16x36 Hyd., Latest Type 
MATTISON 14x16x60 Hyd., Latest Type 
NORTON 10x36 Hyd., Latest Type 


LATHES—Engine and Mfg. 


AMERICAN—36x25’ centers—Timken Bear- 
ing—2 carriages, PRT, Taper Attachments— 


atest 
BETTS BRIDGEFORD 60”x24’ bed (raised to 
swing 84”) 
see ay 36”x28’, 
riag M.D. 
HOUSTON, STANWOOD & GAMBLE 36x24’ 


bed 

LOSWING 4x60, 4x84, 8x60, 8x108, Timken 
Bearing, Latest Type 

LOSWING 5x34” Model LR Auto., Timken, 


36”x32’ bed—2 car- 


latest 
NILES—42”x60”, double head, motor drive 
NILES 48x10’ centers—heavy duty—Timken 


Bearing P.R.T.—Latest Type 

NILES 60x10" centers—heavy duty—Timken 
Bearing P.R.T.—Latest Type 

NILES 60x15’ centers—heavy duty—Timken 
Bearing P.R.T.—Latest Type 

NILES 30x60’ Boring, Timken, Latest Type 

NILES 60x38’ Centers, heavy duty, Timken 
Bearing, P.R.T., Latest Type 

PITTSBURGH 50’x30’ bed—M.D. 

REED PRENTICE 24x20’ bed, AC, M.D. 


LATHES—Turret 


CINCINNATI ACME, No. 1, No. 5W, Timken 
bearing, latest type 
GISH'OLT Ne. 3D _ Simplimatics—Timken— 


Latest 

GISHOLT #3, 4, 5, Univ., Timken Bearing, 
Latest Type 

GISHOLT No. 2L, No. 3L, Universal, Timken 
Bearing—latest type 

GISHOLT No. 4L 9” hole—cross sliding turret 
—Timken Bearing—latest type 

LIBBY No. 1H-5 Timken Bearing—latest— 
5%” hole 

MOREY No. 2G, No. 3, No. 4, Timken Bear- 

ing, latest type 


Available for Prompt Shipment 
{Partial List) Over 2,000 Machine Tools in Stock. Your Inquiries Are Invited . . . Prompt Service is Assured 





WARNER & SWASEY #3, 4, 5, Univ., Tim- 
ken Bearing, Latest Type 

WARNER & SWASEY No. 4A Uni., 8” hole, 
Timken bearing, latest type 


MILLING MACHINES—Mfg. 
INGERSOLL 32x24x16’ Planer Type, 2 heads, 
D 


AC, M.D. 
CINCINNATI 28-60 Hydrotel, Vertical, Latest 


Type 
CINCINNATI 4-46 Hydromatic, Latest Type 
CINCINNATI 56-90 Hydromatic, Latest Type 


MILLING MACHINES—Piain 

CINCINNATI No. 4, Timken Bearing, M.D. 

CINCINNATI No. 3 High Speed, Dial Type, 
Timken bearing, latest type 

CNCINNATI No. 5, high power, M.D. 

KEARNEY & TRECKER #2HL, Timken, 


Latest 
— & TRECKER No. 
ate 
KEMPSMITH No. 
latest 


MILLING MACHINES—Vertical 
eS #2, #4, Dial Type, Timken, 


atest 
CINCINNATI No. 3, No. 4 High-Powered, 


KEARNEY & —— 2K, 3H, 3K, 4H, 
4K, Timken, lates 
REED PRENTICE 3VG, Timken, Latest 


PLANERS 


CHANDLER 36x36x20’, 4 heads, AC, M.D. 
CLEVELAND 48x48x18’, 3 heads, open side, 


DC, M.D. 
DETRICK & HARVEY 48x48x16’, 4 heads, 


Hyd. 
a an: & HARVEY 48x48x12’ Openside, 
NBP 54x54x12’, 2 heads, box table, AC, M.D. 
NILES—48x48x16’—4 heads, AC, M.D, 
OHIO 42x42x20’—2 heads, AC, M.D. 
POND 48x48x16’, 2 heads, AC, M.D. 
SHAPERS 
CINCINNATI 26” Travel Head—2 head type B 
LAMAIRE 18’ Vert. Hydraulic—latest type 
MOREY 8”, 10”, 12”, 14” Vertical, latest type 
NEWTON 15” vert. slotter, DC, M.D. 
NILES 18” vert. slotter, DC, M.D. 
PRATT & WHITNEY 6’ 10” Vertical, M.D. 


Most Built After 1941 


8K, Timken, 


4 Maximiller—Timken— 
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Rebuilding Facilities 









% LATHES 





Bridgeford 36°x56’, 15 speed, grd. hed., Eng. 
Lathe, M.D., AC elect. equip., power rap. 
tray. to carr., compound. rest, 2 w= rests. 
sw. we over bed, 26” over ecarr., dist. betw. 
cens. Pe 








i—L. & S. 27°x18’, 12 speed, Ser. No. 
over at M.D., Sw. over bed “Son ,, aT betw. 
cens. Pe 


i—Amer. 42°x34", 16 speed, ord. hed., ae Lathe, 
with mtzd. apron, dist. betw. cens. 26’ 
i—LeBlond 2i"xi8’ Heavy Duty Eng. Lathe, 
M.D., sw. over bed 2144” ist. betw. cens. 153”, 
mtzd.—Good Condition. 

i—Whiteomb-Blaisdell 24°x10’, QCG, DBG, Heavy 
Duty Eng. Lathe, M.D., dist. betw. cens. 48”, sw. 
over bed 26”. 


*% GRINDERS 





i—Mattison Hyd. Surf. Grinder, with mag. 
chuck, 18°x24"x72", power raise and lower to 
vert. hed. New 1942, Cond. excel. 











Brown & Sharpe #!, 2, 3, and 4 Universal 
Grinders—Late Type , 








Bianchard #i!, (6 and 18 Vertical Surface 
Grinders with 16", 30° and 36” magnetic chucks. 


i—P. & W. 22° Vert: Surf. Grinder, M.D., tbl. 
wkg. surf. 4x18", thi. top to new wheel 17”. 


*% SHAPERS 





Brand New—i—Gemeo 20” Univ. Shaper, power 
down feed. 








'—Gould & Eberhardt 16” Crank Shaper, bk. grd., 
with tilting tbi., M.D. 


Hendey 20” Crank Shaper with Extended Table— 
Excellent Condition 


Whipp 16° Shaper. 


Write, Wire or Phone WORCESTER 6-5175 for complete listings 
wf of our huge stock available for immediate delivery. 


% HORIZONTAL BORING MILLS 
i—Lueas #43 precision Hor. Bor. Mill, M.D., tbi. 
36"x72”, spin. diam. 4/2”, dist. from spin. nose to 
face of tailstock 84”. 

i—Niles £72 Duplex control, Horiz. Miller M.D., 
42" bar. 


% PLAIN HORIZONTAL MILLERS 
B. & S. No. 2 light type, Pl. Hor. Miller, very 
latest type, thi. wkg. surf. 45°10’, all power feeds: 
jong. 28”, cross 10”, vert. 15”. 

2—Milwaukee No, 2K PI. Horiz. Miller, with vert. 
Hed., very latest type. 

i—Cin. No. 2 Pl. Horiz. Miller, M.D., tbl, wkg. 
surf. 4334"x10", all power feeds: long. 28”, cross 
8”, vert. 19”. 


% UNIVERSAL MILLERS 

i—B. & S. IZA Univ. Miller, tbl. wkg. surf. 
36/4"x84%4", power feed: long. 20”, trans. feed 7”. 
vert. 18”. 

LeBlond #2'2 (with vert. hed. and dividing heds.) 
Cin. 3S Universal Miller, rect. overarm, motor in 
base. 

i—Van Norman No. 2 Duplex Miller, thi. wkg. 
surf. 417%%°x9%4", power long. feed 28”, cross 11”, 
vert 18”. 


i—Van Norman No. 3 Duplex Miller, high speed 
mill. attmt., 12 speeds, thi. wkg. surf. 48/%4"xI0", 
power feed: long. 32”, cross 12”, vert 187%". 


%& MISCELLANEOUS 


Foote-Burt #15 M.D. Continuous Surface Broach- 
ing Mache.—Capac. 10 to 13 Cubie Inches—max. 
length of broach 75”. 

Martin No. 12 Hyd. Marking Machine, V-Beit, 
M.D., late type. 

Elmes Hydraulic Press 350 Tons. Built in Hydrau- 
lic Pump—strokes of Ram 20°—Motor Driven, 
Gould & Eberhardt 718-32 Gear Cutter. 


Badger State #2 Alligator Shear. 





Sets BOTWINIK 
Apart As Your Most 
Dependable Source 
Of Machine Tools 

















National Bent Shank Nut Tappers—Bat- 
tery of 4” and 7%" Machines. 

2 71% ¥,” Bolt Formers and Threaders, 
M.D. 

1 National '/2” to 1” Hot Bolt Head 
Trimmer 

Woodward & Powell 42” x 42” x 36 ft. 4 
Head Planer 

Cincinnati 36” x 36” x 16 ft. Planer, M.D. 

1 Lodge & Shipley 36” Swing by 44 ft. 
Bed, Selective Geared Q.C. Lathe, M.D. 


National Machinery Exchange 


FOR SALE 


3!/2" Cincinnati Gilbert Horizontal 
Boring Mill. Floor Type. 
PRACTICALLY NEW 
ONE YEAR ACTUAL SERVICE 


Price $7750.00 


WINSTON MACHINERY CO., Inc 
517 South Delaware Street 
Indianapolis, Indiana 








128-138 Mott St., New York 13, N. Y. 








- 


QUALITY TOOLS 


AUTOMATICS 


%" & 14" Cone 4 spindle 
la” Cleveland 4 spindle 
2x18” Cleveland Model B 
12x63" & 14x19" Fay 
14x18" Monarch Magna-Matic 
No. 454 New Britain chucking 
Gisholt simplimatic 


BORING MILLS 


* bar Universal orizontal 
aig bar Giddings & Lewis horiz. 
_ * bar, No. 300 Giddings & Lewis floor 


100" Niles Bement Pond heavy pattern 
96” Cincinnati Massive Pattern 

60” Colburn 

53” Niles Bement Pond 

24”, 36” & 42” Bullard 

10D Moline cylinder borer 


BROACHES 


No. 2 S LaPointe 

Twin 10 Oilgear duplex 

VI Foote Burt duplex surface 
3XA ear 

HPSO Lapointe 

XB12 Oilgear duplex 

No. 3 Lapointe double screw 
12 ton W50 American vertical 
30 ton V48 American vertical 


DRILLS 


24” Cint. Bick Super Service upright 
21x74" Munson double end 

No. 00S Garvin double end 

4-spdl. #3 Leland Gifford 

21” & 24” Cincinnati upright 

24” No. 25 Foote Buri Heavy Duty 
34-spdl. #30 Natco 


GEAR HOBBERS 


Nos. 8H, 12H & 16HS Gould & Eberhardt 
Nos. 3 & 12 Barber Colman 

Mod. T Barber Colman taper spline 

No. 130 Cleveland Rigidhobber 

Nos. 1, 5A & SAC Lees Bradner 


LATHES, TURRET 


Nos. 4 & 5 Warner & Swasey universal 
Nos. 3-B & 5 Foster universal 

Nos. 3 & 5 J. & L. universal 

16"x6" South Bend 

Nos. 3 & 5 Foster 

24” & 42” Bullard vertical 

28” Gisholt 

3x36" & 4x34" Jones & Lamson 


PRESSES 


12 tom U.S. OBI 

No, 4A Bliss Desntes 

150 ton No. 661 Toledo coining 
8 & 20 ton General Flexible 

35 ton Metalwood straightening 
1000 ton Lake Erie hydraulic 


UPSETTERS 


1” National 
144" & 2” Acme 
3” National 


MISCELLANEOUS 


#10-D Moline Cylinder borer 
112-C Ex-Cell-O precision borer 
os. 2 & 3 Cincinnati centerless grinders 
No. H-1 Micromatic Hydrohoner 
#211 Barnes honer 
No. $9 LeBlond Multicut lathe 
6”, 8” and 15” Sundstrand automatic stub 
lathes 
#12-B Pratt & Whitney profiler 
Mode! ] Radiac abrasive saw 
#11-B Badger alligator shear 
4’ Stevens ore slotter 
16” Bement Miles slotter 
#2 Garvin tapper 
$0 KVA Fisher body seam welder 


SEND FOR COMPLETE LIST 


MILES MACHINERY CO. 
SAGINAW, MICH. 
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THE 


DEVOTED 





ENGINE LATHES 


12x36" centers Lodge & Shipley Geared Head, 
m.d. in base, taper, relieving attachments 

12x84” centers Lodge & Shipley, m.d. in base, 
taper 

13x30” centers Pratt & Whitney Gear Head, m.d. 
in base, taper 


13x48” centers Pratt & Whitney, m.d. in base, 
taper 

14”x6’, bed Monarch, m.d. in base 

14’x8’ bed Monarch, m.d. in base 

14’’x6’ American Geared Head, m.d., taper 

14”x6’ Hendey Geared Head, m.d., taper 

14”x6’ Pratt & Whitney, cone, taper 

14x6’ Springfield Geared Head, m.d. in base, 


taper 
14”x8’ Pratt & Whitney, cone 
14x96” centers Monarch Geared Head, m.d. in 


base, taper 

16’’x6’ Bradford cone, taper 

16’x6’ Hendey Geared Head, m.d., taper 

16’’x6’ Lodge & Shipley Selec. Head, m.d. 

16’x8’ Lodge & Shipley Selec. Head, m.d., taper 

16’’x6’ Sebastian Geared Head, m.d. in base, latest 

18x48” centers Monarch Geared Head, m.d. in 
base 

18x48” centers Reed-Prentice Geared Head, m.d., 
taper 

18’x7’ bed Hendey Geared Head, m.d., taper 

18’’x8’ American Geared Head, m.d., taper 

18’’x8’ Champion, cone 

18°’x8’ Greaves-Klusman, cone, taper 

18°x8’ Hendey Geared Head, m.d., 

18’x8’ Lodge & Shipley, cone 

18”x8’ Whitcomb-Blaisdell Geared Head, m.d. 

18x72” centers Monarch Geared Head, m.d. in 
base 

20’x8’ Cisco, cone 

20’x8’ Springfield Geared Head, m.d., 

22”x8’ Lodge & Shipley, cone 

19”x10’ LeBlond Geared Head, m.d. 

22x12’ Greaves-Klusman Geared Head, m.d. 

23x12’ LeBlond Geared Head, m.d., taper 

24’x10’ American Geared Head, m.d., taper 

24"x10’ American, cone, taper, motorized 

24’’x10’ Hendey Geared Head, m.d. 

24’’x10’ Greaves-Klusman, geared head, m.d. 

24’’x10’ Lodge & Shipley, cone 

24x10’ Whitcomb-Blaisdell, cone 

24"x12’ American, cone, taper 

24’’x12’ LeBlond, cone 

24’’x12’ Reed- Prentice Geared Head, m.d., taper 

24"x14’ Boye & Emmes, cone, taper 

24’’x20’ Lodge & Shipley Selec. Head, m.d., taper 

25"x10’ LeB ay | cone 

30x26’ Lodge & Shipley Selec. Head, m.d. 

36’’x21’ centers Putnam Geared Head, m.d. 

36x20’ centers Niles H.D. Geared Head, m.d., 
latest type 

36’’x30’ bed Lodge & Shipley Selec. Head, m.d. 

36’’x32’ centers Putnam Geared Head m.d, 

36x28" centers Niles H.D., Geared Head, m.d., 
ates 

50’x204” centers LeBlond H.D. Geared Head, m.d., 
taper, latest 


taper 


taper 


AUTOMATICS 


4 spindle 7%" Cleveland Model M, m.d., bar 

4 spindle 2’ Cleveland Model M, m.d. 

i Cleveland Model A, m.d. 
Gridley 5. S., m.d. 

i ingle 2% * Cleveland Model K, m.d. 

24" Cleveland Model A, m.d. 

4%" Cleveland Model A, m.d. 

ain" Cleveland Model A, m.d. 

514" Cleveland Model A, m.d. 

6” Cleveland Model A, m.d. 

734" Cleveland Model A, m.d. 

No. 4D Potter & Johnston, m.d. 

No. 6A Potter & Johnston, m.d. 

a 6C —— & Johnston, m.d. 

14” Fay, m.d 

20x25" Jones & Lamson, m.d. 


LARGEST S.A. 
Pela ine) MO) oe oe a - ee oe) ee so on 


EXCLUSIVELY 


MACHINE TOOL 











TO 





HORIZONTAL BORING MILLS 


No. 0 Giddings & Lewis, m. os 3%” bar 

No. 21 Lucas, m.d., 214" bar 

= 31 Lucas, m.d., 3° bar 

No. 33 Lucas, m.d., 44" bar 

24," Cliveland, m.d. 

4” Detrick & ‘Harvey Floor Type, m.d. 

4” Landis Floor Type, m.d. 

4” Niles, m.d. 

54" Niles, m.d. 

6" Niles Floor Type, m.d. 

10" Sellers Floor Type, m.d. ; 

60” stroke Morton Horizontal Boring Mill and 
Traveling Head Planer, m.d. 


VERTICAL BORING MILLS 


24” Bullard New Era, m.d., with side head 

24” Bullard Spiral Drive, m.d., with side head 

36” Bullard New Era, m.d., with side head 

36” Bullard Spiral Drive, m.d., with side head 

42” Colburn H.D., m.d., 2 swivel heads 

48” Cincinnati Rapid Production, m.d., 
1 swivel head 

48" Putnam H.D., 2 swivel heads 

53” Niles, m.d., 2 swivel heads 

54” Colburn, m.d., 1 turret, 1 swivel head 

72” Cincinnati, m.d., 2 swivel heads 

84” Niles H.D., m.d., 2 swivel heads 

100” Niles H.D., m.d., 2 swivel heads 


PLAIN MILLING MACHINES 


No. 000 Brown & Sharpe, m.d., 
No. 1B LeBlond, cone 

No. 1M Cincinnati, m.d. 

No. 1A Milwaukee, m.d. 

No. 1%, 2 Cincinnati, cone 
No. 2B, 3B Brown & & Sharpe, m.d. in base, latest 
No. 2L Cincinnati, m.d., latest 

No. 2MH Cincinnati, m.d., latest 

No. 2 Cincinnati H.S. Dial Type, m.d., 
No. 3S Cincinnati, s.p.d. 

No. 3 Kempsmith, cone 

No 4B Brown & Sharpe, m.d. 

No. 4 Cincinnati H.S. Dial Type, m.d., 
No. 4 Cincinnati H.P., m.d 

No 4S Cincinnati, m.d. 

No. 5B Heavy Brown & Sharpe, m.d. 
No. 5 Cincinnati H.P., m.d. 

No. 5 Cincinnati H.P., m.d., Timken, latest 
No. 5 Heavy LeBlond, s.p.d. 


1 turret, 


latest 


latest 


J 
latest 


VERTICAL MILLING MACHINES 


No. 2, 3, 4 Cincinnati High Speed Dial Type, latest 
No. 2, 3, 4 Cincinnati High Power Type 
o. 2H, "3H, 4H Milwaukee Dial Type, latest 
No. 2K,’ 3K, 4K Milwaukee Dial Type, latest 
No. 2M Cincinnati 
No. 214B, 3B, 4 Milwaukee, m.d. 
No. 3V Toledo, s.p.d. 


No. 3V Van Norman, m.d., latest 
No. 5 Brown & Sharpe, cone 

No. 5 Jackson, m.d. 

No. 5 Reed-Prentice, m.d., latest 


No. 6 Becker, cone 
No. 28-60 Cincinnati 2 spindle Hydrotel, latest 


UNIVERSAL MILLING MACHINES 


No. 2L Cincinnati, m.d., 
No. 3 Cincinnati, m.d. 
No. 4A Brown & Sharpe, m.d. 
No. 4G LeBlond, s.p.d. 


PLANERS 


24” Coulter Automatic Shaper Planer, m.d. 
30°x30°’x14’ Gray Planer, 2 heads, belt 
32’’x32"x16’ Gray, 2 heads, belt 

36’’x36"x10’ Niles, 2 heads, belt 

36’’x36"'x12’ Powell, 2 heads, m.d. 

36’’x36"’x16’ Gray, 2 heads, belted m.d. 
36’’x36"’x18’ Niles-Bement-Pond, 2 heads, reversing 


latest 


m.d. 
36’x36"'x20’ Cincinnati, 2 heads, belt 
36’’x36"x20’ Gray, 2 heads, belt 
38°’x38’’x20’ Gray Spiral Drive, 2 heads, belt 
42''x42"’x26' Gray, 2 heads, belted m.d. 


LET US QUOTE ON YOUR REQUIREMENTS. 








THE EASTERN 
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MORE THAN 2,000 MACHINES 


MACHINERY 





IN STOCK 










ME 





PLANT 





REBUILT 


COMPANY 








IN THE 




















MACHINERY 





48’’x48"'x18’ Detrick & Harvey, 4 heads, reversing 


m.d. 
48’’x48’'x28’ Cincinnati, 4 heads, reversing m.d. 
48’'x48"'x30’ Cincinnati, 4 heads, belted m.d. 
48’'x48’'x32’ Niles-Bement-Pond, 4 heads, revers- 
ing m.d. 
48°" 348""x40" Sellers, 2 heads, reversing m.d. 
60’’x60’’x40’ Cincinnati, 4 heads, m.d. 
66''x60’’x40’ Niles-Bement-Pond, 4 heads, revers- 


ing m.d. 
72°'x72"'x24’ Niles-Bement-Pond, 4 heeds, revers- 
ing m.d. 
72’'x72"x36’ Niles, 4 heads, reversing m.d. 
96’'x72’’x18’ Pond, 4 heads, belted m.d. 
12’x12’x20’ Mesta, 4 heads, reversing m.d. 


SHEET METAL MACHINERY 


No. 100 oe Heavy Production Folder, m.d., 
cap. 10’x14 ga. 

No. 4 Hilles & Jones yong, F Rolls, m.d. 

Southwark Rotary Metal Cutter, 36” throat, %" 


cap. 
No. 2 Campbell Nibbler, cap. 344", 12” throat 


SLOTTERS 


10” Newton, cone 

12” Bement-Miles, m.d. 

15” Canada, m.d. 

48” Niles-Bement-Pond Geared, reversing m.d. 


MANUFACTURING TYPE MILLING 
MACHINES 


No. 1-12 Cincinnati Plain Automatic, m.d. 

= 00 Sundstrand Hydraulic Feed Rigidmill, m.d., 
atest 

No. 0-8 Cincinnati Model EA Plain Automatic, 
m.d., new 

No. 1-18 Cincinnati Plain Automatic, m.d. in base, 
latest 

No. 2-24 Cincinnati Plain Automatic, m.d., 
with rise and fall attachment 

No. 2-24 Cincinnati Plain Automatic, m.d., 

No. 3A Sundstrand Copy Rigidmill, m.d. 

No. 3-24 Cincinnati Plain Hydromatic, m.d., latest 

No. 3-36 Cincinnati Duplex Hydromatic, m.d. 

No. 34-36 Cincinnati Duplex Hydromatic, m.d, 
tracer control, latest 

No. 4-48 Cincinnati Plain Hydromatic, m.d., 

18” Cincinnati Mfg. Type, m.d 

24” Cincinnati Duplex Automatic 

24” Cincinnati Plain Automatic 

24” Cincinnati Duplex Automatic, with vertical 


latest, 


latest 


latest 


48” Cincinnati Duplex Automatic 

No. CT-36 Lees-Bradner Thread, latest 

No. CT-54 Lees-Bradner a m.d., 

Hall Planetary Thread d. 

4\4x12", 6x14”, 6x20", 6x48", 6x80" Pratt & 
Whitney Thread 

30’x30"x12’ Ingersoll Slab, m-d. 

36°x24"'x8’ Ingersoll, m.d. 


latest 


MANUFACTURING LATHES 


No. 9 Heavy LeBlond Multi-Cut, m.d. 
2x36", 314x80", 8x84” LoSwing, m.d. 
4x60", 8x84", 8x132” LoSwing, m.d., latest 
9x12’ Sundstrand Mfg. me, 

9x14” Porter-Cable Mfg., 
13x24” Coulter Automatic ,—_— 

13x96” Automatic Threading, m.d. 

16"x6’ Cincinnati Mfg., m.d. in base 

16”x6’ LeBlond Rapid Production Geared Head, 


m.d. 

17°*x8’ LeBlond Rapid Production 

17’’x6’ LeBlond Automobile Mfg. 

17x124” centers LeBlond Rapid Production, m.d. 
in base, latest 

20’’x8’ LeBlond Mfg., m.d. 

No. 4 LeBlond Boring Lathe 37’ bed, 
latest type 

Niles-Bement-Pond Quartering Machine, m.d., new 

16’’x8’ American Mfg. Type Geared Head 

20’’x9’ American Mfg. Type Geared Head 


13” hole, 
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1300 TON 
WATSON STILLMAN 
HYDRAULIC PRESS 

Self Contained 


Platen size 48”x42”. Stroke 22”. 
Opening 37. Ram Diameter 35”. 
Driven by 50 H.P. Motor, Also 


600 TON ELMES PRESS 


Self contained 48x45” between 
rods, 36” stroke, 66” openings, 
75 H.P. motor, 3 phase, 60 cycle, 
220v. 


1320 TON PRESS, SELF 
CONTAINED 


Aaron Machinery Co. 


Incorporated 


45 CROSBY ST., N. Y. C. 
Tel. CAnal 6-6421 





NEW SURPLUS NEW SURPLUS 
HIGH SPEED TAPS 


6-32 $ .40 each 
8-32 40 
10-24 Ps 
10-32 “a * 
4-20 * Siw 
14-28 a |” 
,""-18 ane 
f""-24 ae.” 
¥6""-16 a..." . 
¥%"'-24 r 
ma -14 — lL” 
ia”"-20 50 
2"-13 — 
2-20 Pi 
&”-12 i 
%"'-18 -75 
5¢”"-11 1.00 
5-18 a | ~ 
¥%""-10 16... ™ 
%"-16 a | 
¥"-9 2.00 “” 
Vq'*-14 2.00 “ 
1”°-8 3.00 
1-14 3.00 
144"-7 .00 
144-12 5.00 
14%4"-7 5.00 
1%4"-12 5.00 “ 
134-6 5.00 “ 
134¢"-12 $00 ° 
144"-6 sa5. Cl” 


1¥2"-12 5.00 


VICTOR MACHINERY 
EXCHANGE, Inc. 


251 Centre St. New York 13, N. Y. 
CANAL 6-5575 






















REYNOLDS 
Offers 
NEW CONDITION 
GRINDERS! 


Sf. 


Sais 


16” x 72” Norton Plain Type “C” Grinder 


NEVER USED! 


SAVE Nearly $10,000.00 
On This Bargain! 





ALSO 16”x72” Landis Type “D” Plain 
Grinder. Practically Unused! 


Cash in on these 
Grinder Bargains Now! 


REYNOLDS 


Machinery Company 
303 Eddy St. Providence 3, R. I. 


GAspeé 5187 





MACHINE TOOLS 


24HS Cincinnati Plain Miller 


24K Kearney & Trecker High Speed 
Plain Miller 


23HS Cincinnati Dial Type Plain Miller 
21248 Milwaukee Simplex Miller 


23—36” Cincinnati Hydromatic Plain 
Miller 


>2—18” Cincinnati Plain Miller 
21—18” Cincinnati Plain Miller 


$2-L Lapointe Hydraulic Horizontal 
Broach 


24 Warner & Swasey Universal Turret 
Lathe 


23 Warner & Swasey Universal Turret 
Lathe 


~1 Brown & Sharpe Wire Feed Screw 
Machine 


ALL LATEST TYPE MACHINES 


HAZARD BROWNELL 


350 Waterman St., Providence 6, R.I. 
Dexter 8880 


STOCK TOOLS —Promp?f Shipment 





BOLT CUTTERS, No. 22 Murchey, Dble. Hd. 
BOR. MILLS, 2” bar, Cleveland, M.D. 
BORING MILLS, 3” and 42” bar Universal, 
BORING MILL, No. 0 G toe 

BORING MILL, Hor. 3%” Landis, Floor Type. 
BORING MILL, 36° Bullard, “New E 

BORING MILL, N-B-P, 2 heads, M.D 
BORING MILL King, 2 heads, D 
BROACH, Hr. XA _ Ollgear, 60° e. 
BROACH, — yd. SRV5-42" LaPointe. 
DRILL, Hvy. Duty, No. 513 Baker, No. 6 M.T. 
DRILL, Radial 6’ Cine.-Bickford, M 

GEAR SHAPER, s% Fellows, M.D. 

GRINDER, Int 1, No. 72A5 Heald, 2 Mtr. 
GRINDER. Plain, 24°x240" > Mm. D. 
GRINDER, , No. 5 Abrasive, 14x48”. 
GRINDER, Surf., Hyd. G & L, 14°x18"x72" 
HAMMER, Pp, +, B. & S. 
HOISTS, Monorail, 3 ton, Detroit, D.C 
LATHE, 22°x8’ L & S&S, Sel. Grd. pr 

LATHE, 24"x10’ L & S, Sei. Grd 

LATHE, 24"xi6’ B & E one Ha., Timken ov 
LATHE, 27°x18’ Niles ‘‘Timesave 

LATHE, 36°x22’ N-B-P, Grd Ha Gece 
LATHE, 38°xi9’ Putnam, Grd. Hd. Q.C.G., T.A 
LATHE, 42’x50’ Putnam, Grd. 

MILLER, Duplex 24” Cincinnati, Auto. 
MILLER, Plain, Nos. 3S, 4 & 5 Cincinnati. 
MULT-AU-MATICS, Bullard, Type A, 6-Spdle.,m.d. 


PARTIAL LIST 


LANG MACHINERY COMPANY 
28th St. & A.V.R.R. Pittsburgh, Pa. 





















rOwes —" 
nO 


JOSEPH H Y M A N Sal 


Tioga, Livingston and Almond Streets 
Philadelphia 

















FOR SALE AT FRACTION 
OF ORIGINAL COST 


(3) Practically New pane Fg Model New 


Britain Gridley four-spindle Ch Ma- 
chines, Chuck Vise 9”. 
ORIGINAL COST OF $15,000 each. 


. $1750.00 


Machines absolutely equal to new. Can 
be inspected in our warehouse. 


WINSTON MACHINERY CO., INC. 


517 South Delaware Street 
Indianapolis 4, Indiana 


Our Price for quick removal . . 
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SIMMONS CURRENT HEAVY TOOLS 
BORING MILLS LATHES 


9” Bar BETTS Horizontal floor type, 50’ face plate 
6’—vertical travel, modern, 4-motors. 

3” Bar Universal TRI -WAY ‘Horizontal, P.R.T. 

414" Bar N.B.P. Table ty 

No. 35 LANDIS, Floor Ree 

24” New Era, BULLARD 

54”, 60” and 72’ COLBURNS, two heads. 

12’ BETTS Extra Heavy double drive 

14’ BETTS, Heavy, late type 

16-24’ NILES- BEMENT-POND, Extension Type, two 
swivel heads. AC or DC. 

16’ NBP 2 swivel heads. 
















48’’x40’ SIMMONS Heavy Geared Head Engine Lathe, AC or 
DC (new 1942) 







25x10’ LEBLOND G.H. 
27x22’ REED PRENTICE G.H. 

24x13’ AMERICAN 12-speed, G.H. 

30x18’ AMERICAN 12-speed, G.H. 
30x23’ AMERICAN 12-speed, G.H. 

36’’x40’ AMERICAN 16-speed geared head. 
42x34’ LEBLOND late type, 27-speed, G.H. 
48x40’ SIMMONS, Geared head. 

27” #2H-8 LIBBY Heavy Turret Lathe, Hard- 48 *43" NILES, 16-speed, GH. 


ened Steel Ways 20 H.P. 60-3-220/440 60x27’ NILES, 24-speed, G.H. 
90” PUTNAM Driving Wheel Lathe with journal truing. 


3-AL GISHOLT, Hardened Ways. 




















Write today for Complete Current Stock List of 
Simmons Engineered Rebuilt Machine Tools 








SIMMONS MACHINE TOOL CORPORATION 


MAIN OFFICE & PLANT: 1759 NO. B'WAY, ALBANY 1, N.Y. N. Y. OFFICE: 50 E. 42nd ST., N. Y. 17, N. Y. 








EMERMAN Offers From Stock 


Heavy Duty Engine Lathe 


54"x18" HOUSTON STANWOOD & GAMBLE 


Swing over ways—54" 

Swing over carriage—42'/2" 

Distance between centers—12" 

Diameter hole through spindle—3" 

With thread chasing dial motor and controls 





16'x24" NILES BEMENT POND EXTENSION TYPE BORING MILL 
2000 TON HPM. FASTRAVERSE HOBBING PRESS 
NO. 2 MEDART-HUFF BAR & TUBE STRAIGHTENER 


EMERMAN MACHINERY CORP. 23 .%,020 s 
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BORING MILLS 


36” BULLARD Vert., M.D. 
34%" GILBERT Table Type, M.D. 
##25-C DEFIANCE Table Type, M.D. 


M.D. 
M.D. 


GRINDERS 


#10 B & S Tool & Cutter, M.D. 

#72A3 HEALD Plain & Sizematic, M.D. 
#5 B & S Plain Grdr., M.D. 

4x12” LANDIS Type H Plain, M.D. 


#4T SELLERS Tool Grdr., M.D. 


9” P & W Hyd. Gear Grdr., M.D. 
#11 BLANCHARD Rotary, 16” & 20” 


203 BENT STREET 


#360-F GIDDINGS & LEWIS, Floor Type. 


#560-F GIDDINGS & LEWIS, Floor Type. 


14"°x168" NORTON Type “C” Plain, M.D. 


LATHES 


12x30" Lodge & Shipley G.H. Lathe 

14x30" Lodge & Shipley G.H. Lathe 

12”x30 Monarch Model “C” Lathe 

42"x132" AMERICAN “SUPER PRODUC- 
TIVE”, M.D. 

50”x17’ centers LEBLOND “BIG SWING”, 
M.D. 


MILLING MACHINES 


#1H-12 K & T Mfg., M.D. 

#2HL K & T Plain, M.D. 

#M-50A TAYLOR & FENN Vert., M.D. 

#2MS CINCINNATI Vert., M.D. 

#3MS CINCINNATI Vert., M.D. 

#3HS CINCINNATI Vert., M.D. 

#3K K & T Vert., M.D. 

#4 CINCINNATI “Hi-Power” Vert., M.D. 

25H K & T Plain Heavy Duty, M.D. 

#5/60 CINCINNATI Duplex Hydromatic, 
M.D. 

##12-M MOREY 2-spdle PROFILER, M.D. 


LATE MODEL MACHINE TOOLS AVAILABLE 


RADIAL DRILLS 


6’ and 8’ American Triple Purpose 

4‘11" CINCINNATI BICKFORD, M.D. thru 
gear box. 

717" AMERICAN “HOLE WIZARD”, M.D. 


TURRET LATHES 


#0 B & S Wire Feed Screw Machines, M.D. 
#4 W & S Ram Type Univ., M.D. 

1A W & S Saddle Type Univ., M.D. 

#2A W & S Saddle Type Univ., M.D. 


MISCELLANEOUS 


#4 BLISS SS, Double Action, M.D. 


#36BM GOULD & EBERHARDT 3-spindle 
Gear Roughers. 

6x48" THOMPSON Broach Grinder. 

32” OHIO Heavy Duty Shaper, M.D. 


WIGGLESWORTH MACHINERY CO. 


CAMBRIDGE, MASS. 














MILLING MACHINES 


ing Machine, new 19 
new in 1942. 


Machines, new in 1942 


. 1942. 


chine, new 1942. 
Horizontal Milling Machine, new 1942. 
Machine, new in 1942. 
SHAPER 
with swivel vise, new in 1943 
TURRET LATHES 


lathes, new in 1942. 


2780 HIGHLAND AVE., NORWOOD 


1—2-H Kearney & Trecker Universal Mill- 
942. 

1—2-MH Cincinnati Plain Milling Machine, 

7—2-K Kearney & Trecker Vertical Milling 


2—No. 2 Cincinnati “Dial Type” Medium 
Speed Vertical Milling Machines, new 


2—No. 3 Cincinnati “Dial Type” High 
Speed Vertical Milling Machines, new 
1942. 


1—No. 0-8 Cincinnati Vertical Milling Ma- 
1—No. 0-8 Cincinnati Plain, Rise and Fall 


1—6"x36" Lees Bradner Thread Milling 
1—25" Smith & Mills High Speed Shaper, 


No. 3 Warner & Swasey Universal turret 


LATEST TYPE MACHINE TOOLS FOR SALE 


No. 4 Warner & Swasey Universal turret 
lathes, new in 1942. 

No. 5 Warner & Swasey Universal turret 
lathes, new in 1942. 

No. 4 Gisholt Universal turret lathe. 


GRINDERS 


14x72” Landis Universal Grinder, new in 
1940. 


6"’x18" Cincinnati Plain Cylindrical Grind- 
er, new in 1943. 

72A-5 Heald Internal Grinder, new in 1945. 

2—No. 70-A Heald Internal Grinders, new 
in 1941. 

No. 2 Cincinnati Centerless Grinder, new in 
1942 

No. 3 Cincinnati Centerless Grinder, new in 
in 1945 (this machine was used 2 months). 


GEAR MACHINERY 
2—No. 72 Fellows Gear Shapers, new in 


No. 615-A Fellows Gear Shaper, new in 
1942. 

No. 3 Newark Universal Gear Hobber, for 
Spur and Spiral Gears, and Worm 
Wheels up to 18” capacity, new in 1942. 


LAURENS BROS., INC. 


CINCINNATI 12, OHIO 


PRACTICALLY NEW 


NILES 12° VERTICAL BORING 
MILL 
Actual Use Less Than Two Years 
PURCHASED NEW IN 1943 
Complete with all equipment. About 50°, 
of Original Cost. 


WINSTON MACHINERY CO., INC. 
517 South Delaware Street 
Indianapolis, Indiana 











AT TREMENDOUS SAVINGS 


SMALLEY GENERAL THREAD MILLERS, 24” 
swing 36” centers, (15) 

oy -BURT VERT. 9 sp. Hyd. Drills, #4 & 

Mit Rotary Table (5)—Crank Balancing 

Mac 

LAPPING MACHINES #20 Ultra Lap (4) 

#412 New GBritain Gridley 4 Sp. Automatic 
a (3) 

= aa — Falls Automatic Lo-Swing 


Model ‘TR Px22" Seneca Falls Automatic Lo-Swing 

athes 

mepesee Model M-24 Simplex Mfg. Milling 
achine 

Cincinnati Model 0-8 Vertieal Milling Machine 

Lees Bradner Model 40 Thread Millers 

32°x14’ Engine Lathe 

36”xi4’ Ingersoll Slab Miller 


CONTINENTAL SALVAGE & 


MACHINERY CORP. 
1836 Euclid Ave. Cleveland 15, Ohio 

















Bolt Cutter, 1”-1%"-2"-2%"-4" jams. Landis. 
Boring Mills, 24°-36°-42"-52"-72"-9 

Drills, Radial 6’ Cin.- “Bick, A Carkon. 
Lathe, Turret 3-A W. & wo De 
Millers, Plain No. 3 K & r No. 4 Cin. 
Millers, Vertical No. 3 B & 8 & No, 4 Cin. 
Profiler, #13 P. & W., B.D. 

Shapers, 16”-20°-24"-36". 

Shaper, 36” Morton Draw Cut 


West Penn Machinery Compeny 
1210 House Bidg. Pittsburgh, Pa. 











LATE RAM TYPE TURRET LATHES 


Univ., New 1942 
niv., New 1942 & 1945 


' 
& L Univ., New 1942 & 1944 
$$ ) 


a% 
Se 


BENNETT MACHINERY CO. 
Hudsen Terminal, 30 Chureh St., New York 7, N. Y. 








SHEET METAL MACHINERY 


NEW and USED—Hand and Power Brakes, 
Shears, Forming Rolls, Folders, Punches, 
Rotary Machines, Stakes, Spot and Arc 

Welders. 


B. D. BROOKS, INC. 


wewsee 36! Atlantic Ave., Boston, Mass, 
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CLOSEOUTS 


BORING MILLS 


#O Giddings & Lewis Spd. 
2%” Cleveland Spd. 

2%", 4” Binsee 

66” Niles 

54” Colburn, M.D. 2 hds. 


TURRET LATHES 
No. 3 W & S Grd. Hd., Univ., M.D., Late 


4, 5. 
No. 1L, 2L Gisholt Univ. M.D. 
Foster Nos. 4, 5, 6, 1B, 3B M.D. Univ. 
J. & L. 2%"x24", 3144"x36", #3. 
Acme #2 M.D. 


GRINDERS 


#25 Giddings & Lewis, M.D. 
#25A Heald, D. 

No. 2 Cincinnati Ceriterless M.D. 

B. & S. No. 2, 2B Surface, M.D. 

P. & W. 14”, B.B., Vert. M.D 

Blanchard 30”, M. D.; Modern 12x48” M.D. 
Norton Hydraulic 12x18”, M.D. 

Heald Nos. 72A3 Gagematic 

Norton 50”x28’, M.D. 

Landis Type A 6x20” Hydraulic, M.D. 
Bryant No. 12, M.D 

No. 55, 60, 65 Heald int., M.D. 

12” Heald Rotary Arter 12” M.D. 

B. & S. No. 10 1 Cyl. #5. 

B. & S. No. 1, 3 Universal 

Grenby 1-2 Int. 

Norton 6x18” Hyd. Surface, M.D. 


LATHES 


10”x3’, 9”x4’ South Bend, M. D. Late. 
Monarch, Hendey 12x30 geared head, Late 
26x12’ Boye & Emmes 3 step cone B.D.G. 
14”x6’ Hendey 

9” LeBlond Automatic 

36x30’ Putnam M.D. 

36x22” Putnam, D.C. M.D. 

32”x35’ Wickes 

Putnam 42x16’, M.D. S.C.G. 

P. & W. 1x18, Automatic Lathes 


AUTOMATICS 


Cleveland Model A %”, %”, 1%”, 2” 
Cleveland Model B 1”, 2” 

P & J GA, 

7%” Cone 4 spindle, Gridley 

B&S #0 





New in Stock—Power Shears 


52” and 72" 
Spot & Are Welders 
5, 10, 14, 18 & 30 ton OBI Power Presses 
7” Ammeo Shapers 
H.S. Vertical Milling Heads 
Drill Presses, Foot Presses 
Kalamazoo Metal Band Saws 
8” Shape-Rite Shapers 
No. 1% Abrasive Surface Grinder 
6x6” Racine Hacksaw 
20 & 30 ton Northern Hydraulic Presses 


RADIALS 


4’ Fosdick arranged for motor drive 
4’, 5’, 6’ American Triple Purpose 
4’, 5’ Cincinnati-Bickford 

4’ Muller, M.D.; 4’ 5’ Western, S.P.D. 


MILLING MACHINES 


No. 1 Cleveland Vert. 

#12, #22L Van Norman Univ. 

#2B K & T Univ. 

#2HL Milwaukee, M.D. 

No. 3S Cincinnati, S.P.D. rapid trav. M.D. 
Nos. 0Y, 3, 4,5 B & S Plain & Univ. 
B. & S. Nos. 12, 13, 13B 

Hall Planetary Model D Thread Miller 
Becker Nos. 3, AB, 5, 6, Vert. 

Nos. 2, 3, 4, Cincinnati Vert. 

P. & W. No. 2, 30 Profiler M.D. 

K, & T. B. & S., No. 2, 3 

B. & S. No. 1, 3, Vert. 


MISCELLANEOUS 


Buffalo #0 Angle Roll, M.D. 

#20, 21 Bliss OBI Power Presses 
Gorton No. 1S Engraving Machine 3Z, 3U 
6 spindle Avey Drill 15” overhang 
Rochester No. 54%” B Hammer 

6” Vertical Shaper P & W 

Oster Pipe Machines, 4”, 6” 

N.B.P. 15” Slotter M.D. 

10x10 Peerless Universal Shaping Saw 
#7, 72 Fellows Gear Shapers 

Lennox Throatless shear 4” cap., M.D. 
Decke Engraving Mchs., Gl, G2 


AARON MACHINERY CO., INC. 


45 Crosby St. 
New York 12, N. Y. 




















DRILLS 
Avey & Allen 3, 4, 5, & 6 Sp. 
Cincinnati-Bickford 3’, 4’, 5’, & 6’ Radials 


GRINDERS 
Abrasive Nos. 33 & 34; No. 3B 
Gardner & Besly 53” Horizontal Disc 
Norton 6”x18” Hyd. Surface 
Norton 6”x10"x36" Surface 
Norton .15”x15"x72” Surface 
Norton 6x32, 10x24, 10x50 Plain 
B. & S. Nos. 10, 11, Plain 
Bryant Nos. 3B, 5, 6, 12 Internal 
Heald No. 70-A, Internal 
Landis 12x32” 
Cincinnati No. 1!/2 Tool & Cutter 
LeBlond No. 2 Tool & Cutter 
Norton No. 2 Tool & Cutter 
Cincinnati No. 2 & No. 3 Centerless 
Cincinnati No. 3 Centerless Lapper 
Fitchburg 36” Spline Grinder 
Blanchard No. 16—30” 
Heald No. 25—A Rotary Surface 
P. & W. 14” Vert. B.B. 
P. & W. 22” Vertical, B.B. 


LATHES 
Hendey 14”x6’ Y.H. Fact. M.D. 
American 16”x6’—G.H. 
Lodge & Shipley 20’x8’ G.H. 


MILLERS 
Milw. 22B Univ. 
Cin. 22 Univ. 
K & T 22HL Plain 
K&T—3K Plain 
Milw. No. 2B & 3B Double Overarm 
B. & S. No. OY Production 
Cin. No. 2MH Plain; Nos. 3, 4 Vert. 


Becker Model C. Vertical 

B. & S. No. 3B & 5B Plain 

Van Norman £2, £20 

Rice-Barton 4” Spline 

P. & W. 8”, 10”, & 12” Automatic 
Cincinnati 18” & 24” Production 
Sundstrand No. 1-18 and No. 2 Electromil. 
P. & W. 6x14 & 6x72 Thread 
Lees-Bradner 6”x36” Thread 

Van Norman Duplex Nos. 0-2-20 
Van Norman £2 Plain 

Cincinnati 25 M.D. Plain 

K&T 22K, 3K Vertical 


PLANERS 
Cincinnati—48”’x48""x20’ 3 Head 


SCREW MACHINES 
B. & S. No. 00, 0, 2 Automatics 
B. & S. No..1 & 2 Hand Screw 
Potter & Johnson No. 6-C Chuckers 
Cleveland 134” Model AA 
W. & S. Nos. 1, 2, 2A, 3A Universal 
Foster No. 7 and No. 1B 
Cone 114,” 4 Spindle 
Cleveland 334” Model A, Latest Type 
Cone 3!/,"—4 Spindle 
Cleveland 634,” Model A 
Cleveland 734,” & 8” Model A 
Gridley %", 114", 14%", & 254”, Model 

G; 34%" & 414,” 


MISCELLANEOUS 
Borematic—Heald No. 47-A 
Boring Mill—Gisholt 30” 
Boring Mill—Bullard 36” & 42” New Era 
Boring Mill—-Bullard 100” 2 Head 
Fay Automatic 
Fellows Gear Shaper No. 7 
Hammers—Bradley 
Rack Shaper—Fellows 4x72” 





373 WELTON ST., NEW HAVEN 9, CONN. 
EXPORT DEP'T: 44 G WHITEHALL ST., NEW YORK 


RP ORAT £ DBD 












No. 5 W & S Turret Lathe 
No. 2-B Foster Turret Lathe 
No. 2-FU Fastermatics TTT 


D. E. DONY MACHINERY CO. 
47 Laurelton Road, Rochester 9, N. Y. 














For Sale—WIRE STRAIGHTENING 


AND CUT-OFF MACH. 
V4" Capacity Schuser with 16 ft. Cut-Off, including 


jeckahatt Schuster with 16 ft. Cut-Off, Including 
cluding jack-shaft. 
Write for special prices 
HAYMANS MFG. & SALES CO. 
649 E. College Ave., Decatur, Ga. 








FOR SALE 


NEW YODER POWER HAMMER AT 
BARGAIN PRICE 


Model K-90-M Pedestal Type with large 
quantity of new dies. 


THIS MACHINE HAS NEVER BEEN USED 


BUS DHRIIB, 00 oc cciciccscdscvvetes $1,250.00 
COMPLETE WITH MOTOR AND DIES 


IMMEDIATE SHIPMENT FROM STOCK 
WINSTON MACHINERY CO., Inc. 


517 South Delaware Street 
INDIANAPOLIS, INDIANA 
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QUALITY MACHINE TOOLS 


DRILLS 
39” Cine.-Bickford—Radial, Mtr. on arm—i942 
mt 


9. 
3’9” Avey Sensitive Radial 
16” Sipp—4 spindie—T&L Dr. 
16” Allen—4 spindle—T&L Dr. 
Nateo D5 Multiple—Mtr. Dr. 
16” Can.-Otte Floor & Beneh—i10/1/60—NEW 
21” Can.-Otto—BG—Upr.—Si. Head—NEW 


GRINDERS 


16/20°x58" Lodge & Shipley—Sel. Head—Mtr. Dr. 
—i942 Mfg. 

16°x6’ Sebastian 8 speed—Mtr. Dr.—NEW 

16"x6’ Lodge & Shipley—4 speed—Mtr. Dr.—QCG 

56°x15° American QCG—Beilt Dr. 

10°’x24” Logan Bench and Floor—NEW 

23 & #5 jones & Lamson Univ. Turret—i942 Mfg. 

=2 Warner & Swasey—4 Sp. Drive—MD 


MILLING MACHINES 


=2M Cine. Plain Horiz.—Mtr. Dr.—Vert. Attach. 
=28 Van Norman—Plain Horiz.—PRT—1942 Mfg. 
22A B & S Double Overarm—Universal—Mtr. Dr. 
—Vert. Attach.—all geared 

22K K & T Vertical—PRT—I942 Mfg. 

5 Cine. Vertical—PRT—i942 Mfg. 

=2G@ Kempsmith Universal—Div. Hds.—1i943 Mfg. 
22MH Cine.—Plain Horiz.—PRT—1942 Mfg. 

23 Garvin Universal—Mtr. Dr.—Vert. Attach.— 
Div. Hds. 

£3 Cine.—Plain Horiz.—PRT—1942 Mfg. 

=3 Ohio Universal—Belt Drive 

Nichols Hand—Mtr. Dr.—i942 Mfg. 

Miller & Crown. Hand—Mtr. Dr.—i94! Mfg. 


PRESSES 


i2-ton U. S. #1 Incl.—MD—NEW 
5-ton Perkins incl.—MD—NEW 
23K Perkins Screw—NEW 

210 & #12 Fameo Foot—NEW 
22—23 Arbor—NEW 

jr. Perkins—110/1/60—NEW 


SAWS 
*4B Cochran-Bly Cold 
6x6 L-W Toledo Hack—MD—NEW 
8x16 Kalamazoo—MD—Metal Band—NEW 
SHAPERS 
16” Gemeo—P RT—NEW 
16” Cincinnati—BG—Mtr. Dr.—P F to head 
28” American—all geared—SPD 
7” Logan—ii0/1/60—Floor Type—NEW 
20” Stockbridge—MD—4 speed 
SHEARS 
36” Pexto Power Squaring—MD 
42” £7242 Whitney Power Squaring—MD—NEW 
36"°—-42” Feot Squaring—NEW 
MISCELLANEOUS 
Die Filer, Thiel #3-Mtr. Dr 


Die Filer, Harvey EL Butterfly—NEW 
Planer, 30x30x8’ Whitcomb—Box Bed—Mtr. Dr. 


UNITED MACHINERY 
& TOOL CORPORATION 


35 Hermon St., Worcester 8, Mass. 





HASCO 


OFFERS LATE TYPE 
MACHINE TOOLS 
Cincinnati-Bickford 4° 11” Col- 
umn Radial Drills (New 1941) 
Putnam 24” x 24’ Engine Lathe 
Van Norman No. 2M Hand 
Miller 

Gisholt ¢3, 4, 5, Ram Type Tur- 
ret Lathes 

Bardons & Oliver {2 Electric 
Head Turret Lathes 

Warner & Swasey 4, 3A, 4A, 
Turret Lathes 

Cincinnati {2 Centerless Grind- 
er (Filmatic Bearing) 

FOR SALE BY 


HASCO MACHINERY COMPANY 
661-671 Frelinghuysen Ave. 
Newark 5 New Jersey 
Bigelow 3-3486-7-8 


TOP PERFORMANCE 
AT LOW PRICES 


NEW OBI PRESSES 35 TO 70 
TON—GOOD DELIVERY 














15%” Greenlee 6 Spld. Automatics, 1941 

t1—P R & E OBI Press (2) 

6 ton Fox “Superflex” Press 

10x36" NORTON PLAIN HYDRAULIC 
GRINDER, 1941, 5“ face wheel 

$1B Milwaukee Univ. Mill, M.D. 

11”x5’ Sebastian Gold Seal Lathe GH. 
T.A., Motor in base 

¢2 Baker Keyseater, M.D. 


All these are but a partial listing. Your 
inquiries for any Metal Working Equip- 
ment are welcomed. 


OTT MACHINERY SALES, INC. 


542 Second Ave., Detroit 26, Mich. 
CAdillac 3103 

















LATEST MODEL 


TURRET LATHES 
FOR SALE 
4 JONES & LAMSON £3 
14 WARNER & SWAZEY £3 


Capacity 114—All machines have bar feeds— 
motor driven with A.C. 220V. 3 phase 60 
cycle motors. 


EXCELLENT CONDITION 


Due to material shortages we have decided to 
sell these lathes. 


BROMFIELD MFG. CO. 
256 Border St.—E. Boston 28, Mass. 
Liberty 9200 


LATHES 
5—8” unused SHELL PRODUCTION LATHES, 
monufactured by Crown Machine & Tool Co., 


driven by 15 H.P., U.S. induetion motor; 220/440 
volts; 3 phase; 60 cycles; 1200 r.p.m.; adaptable 
for suitable production job. 
STANDARD METAL & MACHINE CO. 
615 W. SHIPP ST., LOUISEVILLE, KY. 
Telephone: Magnolia 1635 














AUTOMATIC SCREW MACHINE 


i Brown & Sharpe, Serial No. 5885, standard 
speed, arranged for motor drive, complete with 
round collets 1/16” to %”, feed fingers to match, 
index drilling attachment, screw slotting attach- 
ment, complete gears and miscellaneous wrenches. 


WM. AINSWORTH & SONS, INC. 
2151 Lawrence St., Denver 2, Colorado 














MACHINERY FOR SALE 


2 Punch Presses #58 Bliss 3 HP Motor i—5” & 
i—6” Stroke Back Geared 

Punch Press #162 Bliss 3 HP 4” Stroke Back 
Geared 

Punch Press with Shear Adaptor—Waterbury 
Farrel Back Geared 

Punch Presses—Perkins S Junior—i” Stroke ‘5 
HP 

Punch Press—Rouselle =0 's HP 

Nailing Machine—20 Track—Doig +6 

Clock System (Time & Job)—IBM Master Clock 


= ~ _ - 


Control—i year old 
| Glue Spreader—i8” Advance with corrugated 
Metal Roll 


Billing Machine—Underwood-Elliott- Fischer 

4 Water Coolers—Westinghouse & General Electric 

Machine & Wood Screws Brass & Steel 

Steel Strap & Seals %”*x.010—'/2x.010—%x.015— 
44x.020 

Pliofilm (Laminated) 40° Wide 

Army Locker Hardware 

Wire Galvanized 14 Gauge—'6” Dia. Rolls 

Steel Tubing .400” 0.D. 

Full details of any of above with quotations en 

request. All Subject to Prior Sale. 


MUNRO ATHLETIC PRODUCT CO., INC. 
751 State Street Utica, New York 











Quick ANSWERS 


to your business problems .. . 


A CaELANBOUS business problems are daily 
being solved quickly and easily by the use of 
the Searchlight Section of McGraw-Hill publications. 


The Searchlight Section is classified 
you can use it at small cost, to announce all kinds of 
business wants of interest to other men in the fields 
served by these publications. It is the regular meeting 


place of the man with business needs and the men ‘ 
Coal Age 
who can hill those needs. Construction Methods 
Electrical Construction & 
When you want additional employees, want to buy _ Maintenance 
. , . - Electrical Merchandising 
or sell used or surplus new equipment, want addi- Electrical World 


tional products to manufacture, seek additional cap- 
ital, or have other business wants—advertise them in 
the Searchlight Section for quick, profitable results! Markets 


Classified Advertising Division 
McGRAW-HILL PUBLISHING CO., INC. Reales Meihoseien 
330 West 42nd Street, New York 18, N. Y. | 


advertising ; 


SEARCHLIGHT 
Classified Advertisers 
SECTIONS 

are found in these 
McGRAW-HILL 


Publications 


Air Transport 
American Machinist 
Aviation 

Aviation News 
Business Week 

Bus Transportation 
Chemical Engineering 


Electronics 
Engineering & Mining Journal 
E. & M. J. Metal & Mineral 


Engineering News-Record 
Factory Management & Main. 
Food Industries 


Textile World 
Welding Engineer 
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PUNCH PRESSES 


IMMEDIATE DELIVERY FROM STOCK 


No. 4% BLISS, 80-100 Ton Capacity straight 
side punch press, late model with scrap 
cutters, double roll feeds, bolster. 10 H.P. 
motors and controls, forced feed lubrication. 
21x27 bolster 44" stroke. In both Single 
and Double Action Models. Like new. 


No. 6 BLISS 90-125 Ton Capacity, straight 
side Punch Presses, late model. With scrap 
cutters, double roll feeds, bolster, 15 Hp 
motors and controls, forced feed lubrication. 
25x30” bolster, 514” stroke. In both Single 
and Double action models. Like new. 


35 ton Bliss Gap Frame Punch Presses, 4-8” 
stroke, latest design. 


1—287 BLISS Press, 175 Ton cap. 32” stroke, 
late model. 


#666 Toledo, Knuckle Joint Press. 1000 ton 
cap. 37x21 bolster, 5” stroke, very good 
condition, all electrical equipment. 


SPOT WELDERS IMMEDIATE DELIVERY 5-300 
KVA, Brand new. 5 year guarantee. 


PAUL’S MOTOR AND MACHINERY SUPPLY CO 


Detroit 8, Mich. 


6111 Vermont Ave. 
weusee TYLER 76300 











Spur Gear 
Hand 
HOISTS 


We added a hook to 
a surplus bomb hoist 
to make this brand 
new piece of factory 
and machine shop 
equipment. 


3 Ideal for all kinds 
Bi of stationary lifting 
: - over lathes, 








grinders and work 
benches. Uses are 
many in motor repair 
shops and boat yards. 


Aluminum housing, 
steel gears, bronze 
bushed. 20 ft. of 
: wire rope, multi - 
es strand, complete with 
% hook. Ball operating 
3 chain with easy re- 


: 
3 
; 
i 
3 
; 
4 
E lease. Simple to in- 





= stall on beam or 
j girder. 


3 Hoists are unused, 

FH clean and guaranteed 
to be mechanically 
perfect. Lifting range 
from 300 to 500 
pounds. Gear ratio: 
56 tw 1. 


AAAAA SAL AAAAMAE OE KAA 


3 z : Price: $10 each 
\/ Postpaid In U. S. A. 
IRELAND & VICE 


48 N. Chedell Pi. Auburn, N. Y 


A Rare Opportunity Liquidation — Practically New Machines 


Prices Slashed! 
Everything 
Must Go 
ACT NOW — 





e 
Immediate 
es 
— Delivery 
27—24 MIDLAND UNIVERSAL TURRET LATHES, 
PRACTICALLY NEW, Purchased in 1942. 
Pe ae I—No. 6 Whitney Hand. 
TURRET LATHES —454 New Britain 4 Sp. I—No. | Kent- Gwens. 
3—No. 5 Midland—Universal. ae i—No. 1 Bickford Hand. 
7—IL Gisholt Saddle Type. i—No. 1836 K & T Simplex. 
4 3A Warner & Swasey GRINDERS i—No. 2B & § Plain. 
LATHES ns 2 & No. 3 Cincinnati PRESSES 
” enteriess. 
a ae Serew Cutting i—Cleveland Relief T & C Grd. i—No. 56 Toledo $.S. 
4—Ne. 5 516 “Exeello Turning Ma- “a I Reterex Univ. T & C WELDERS 
chines i—Delta No. 1650 Carbide. 2—New 50 KVA M.D. Welders. 
SCREW MACHINES i—Hybeo No. 702 Tap Grd. 2-—Toceo Jr. 50 PMG (0B In- 
5—No. 6! New Britain Auto- i—No. 2 Hileo Univ. Cutter. ductio 
aan —— 9 Hammond Chip 2-“Federal 50 KVA Spot. 
—|[56"x7" 7 
I—1%e%57" New Britain Six — » “iledel 500 U. 8. Dble. End MISCELLANEOUS 
$—Ne. 00 8 & s Automatic, Floor Grdr. WHITTON Centering Machine. 
— Cone utomatic 7 LE e. Tempering Furnace. 
Spindle. 4 MILLERS Rochester Oil Extractor. 
2—4” Model B Nat'l Acme 4 I—No. 3 Cincinnati Plain. National Oi! Separator. 
Spindle. i—No. 22 Rockford PI. we 562 Ds Thumb 2” Pipe 
i—665 New 6Britain 6 Sp. i—No. 2 Rockford Grd. Hd. PI. achin 
Chucking. . i—No. % Van Norman Duplex. 10 KW Fairbanks- Morse Gen- 
i—652 New Britain 6 Sp. Ii—No. IB K & T Universai. erator. 


Offered Subject to Prior Sale — Write, Wire or Phone 


CHARLES W. STUART, Liquidator 
650 W. Washington Boulevard Chicago 6, Illinois 
Call R. C. Meilach —- DEArborn 5940 








LARGE 
STOCK OF 
NEW & USED 

COLLETS 


Also—Feed Fingers—Pads—Threading Equipment & Parts—Double Deck Tool 
Holders—Cams. 

R. A. & Gridley Automatics—1%", 1%", 1%”, 2%”. 

Mod. 60 & 61 New Britain—Namco Die Heads. 

Collets for Gridley Model F, %", 7%", 14%", 1%”, 1%", 2%, 

2%”, Automatic Mach. 

Extra large stock of 2%” R.A. 6 Gridley parts and collets. 


We have a large stock of used collets and parts for Acme, 52, 53, 55 & 56, Acme Gridley, 
Cleveland, Cone, Foster, No. 4 and No. 6 Warner & Swasey, Bardons & Oliver, Brown 
& Sharpe, Garvin and New Britains. 


GRAFF MACHINE TOOL COMPANY 
7139 So. Halsted Street Vincennes 9664 Chicago 21, Ill. 











CUPRO-NICKEL TUBING 


Approximately 200,000 Feet 
ALL NEW — CRATED 


70/30, ¥e" O.D. x .049 
7 9" to 11° Original Lengths 
THE COMMERCIAL SURPLUS 
SALES COMPANY 


2401 Frederick Avenue 


Baltimore 23, Maryland 
Telephone: Gilmor 3665 








THREAD GAGES — PLUG AND RING 


Slightly used, NF-2 & 3, % to 1”, 6, 8, 10 MLS. Also 1 to 4” N.S. 
LESS 75 Percent Discount. 


ADJUSTABLE SNAP GAGES. ALL SIZES. ' to 8”. 
LESS 75 Percent Discount. 


DE WITT TOOL COMPANY 
173 GRAND STREET NEW YORK 13, N. Y. 
Send For Our Bargain Circular 
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Today more automotive castings .. . 
in tonnage and variety of types and 
sizes .. . are cleaned by the airless 
Wheelabrator than by any other 
method. 


In an industry such as this where PRO- 
DUCTION must be perfectly synchro- 
nized . . . where QUALITY of every 
operation must match rigid standards 
. » » where UNIT-COST reduction is a 
watchword ... only the most efficient 
production equipment can survive the 
acid test of practical economics. 


Significant, therefore, is the wide gen- 
eral use of the Wheelabrator in this 
highly competitive industry. PERFORM- 
ANCE is the gauge by which it has been 
measured and proved. To outsell it 
had to outperform. And it is on that 
convincing basis that we urge you to 


investigate it. Ask for a demonstration 
. . » or write for further information. 


TYPICAL USERS 


Packard Motor Car Co. 
Centrifugal Fusing Co. 
Elec. Auto-Lite Co. 
Kelsey-Hayes Wheel Co. 
Thompson Prod., Inc. 
Caterpillar Trac. Co. 


General Motors Corp. 
Clark Equipment Co. 
Ford Motor Co. 
Chrysler Corp. 
Cummins Engine Co. 
A. C. Spark Plug Div. 
Bendix Products Corp. 
Allis-Chalmers Mig. Co. 


Campbell, Wyant & Cannon Auto Specialties Mig. Co. 


Briggs & Stratton Corp. 

























(A) TRANSMISSION HOUSINGS: 
Time for cleaning 8 housings re- 
duced from ¥%2 day to only 7 


minutes. 


(B) CYLINDER BLOCKS: 140 six 
cylinder blocks cleaned hourly in 
a Wheelabrator Cabinet. 


(C) WATER PUMPS: More than 
2000 pounds of these castings are 


cleaned in 8 minutes. 


(D) MANIFOLDS: Fourteen tractor 
manifolds are cleaned in six min- 


utes in Tumblast. 


(E) BRAKE DRUMS: Production 
increased 411% per hour using 
Wheelabrator Tumblast. 


LAmerican 


WHEELABRATOR & EQUIPMENT CORP. 


(Formerly American Foundry & Equipment Co.) 






(F) CRANKSHAFTS: 300 cast 
automobile crankshaits cleaned 


per hour. 


(G) AXLE HOUSINGS: Are 
cleaned thoroughly by 22 minute 


exposure in Monorail Cabinet. 


(H) TRUCK WHEELS: Typical 
loads weighing 2090 pounds are 


cleaned in 10 minutes. 


(I) BEARING CAPS: 1800 pound 
loads of connecting rod bearing 


caps are cleaned in 8 minutes. 


(]) CARBURETORS: Reduced 
breakage from 20% to practically 


nothing. Cleaning time 3 minutes. 


317 S. Byrkit St. 


Mishawaka, Indiana 








WORLD'S LARGEST BUILDERS OF AIRLESS BLAST EQUIPMENT 
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“Are Booster” Simplifies 


AC. Welding 






Lincoln Electric announces new industrial type AC welder 


NEW heavy-duty transformer type welder, the 
A **Fleet-Arc”’ has been introduced by The Lincoln 
Electric Company which improves AC welding by 
affording greater ease of arc striking, deeper penetration 
at the start, wider range of output, greater economy of 
operation and greater safety. It is applicable to a wide 
range of applications throughout industry. 

A feature known as the ‘“‘Arc Booster’’ gives the arc a 
burst of current the instant the electrode touches the 
work, starting the arc automatically. The current then 
returns in a fraction of a second to the amount set 
for the job. A selector switch provides adjustment of 
the booster current for any degree of arc striking 


intensity to suit the job. 
Improves Penetration at Start 


To improve penetration at the start of a bead, the 
**Arc Booster’’ of this new welder can be set to dig in with 


deep penetration. This is especially important for tack 


welds and short beads 





Improves Are Characteristics 


The welder has a reactor type of control which is a 
free circuit, designed for high responsiveness to changing 
arc conditions. It is separate from the main transformer 
which is designed for high efficiency. This design gives 
high arc sensitivity for maximum ease and speed of 
welding under all conditions; it makes possible: an 
exceptionally wide range of output; and it improves 


power efficiency. 
Current Adjustment is Continuous 


The rotating reactor control provides step-less, 
smooth, accurate adjustment of welding current over 
the entire range of the welder. The operator simply 
turns a hand wheel. A double reduction chain drive 
makes it easy to turn the control and requires a minimum 
number of turns of the handle to cover the range. The 
amperage is indicated on a dial on the front of the welder. 


The reactor current control is held in position by 
rugged cone brakes, preventing vibration and wear of 


the control mechanism. 
Increases Safety 


The open circuit voltage of the “‘Fleet-Arc’’? AC weld- 
ers never exceeds 63 to 70 volts (depending on welder 
capacity). This eliminates the hazards of the high open 
circuit voltages which are used in the usual AC Welders 


to improve arc striking. 
Reduces Idle Power Consumption 


The independent control circuit eliminates the need 
for high open circuit voltage, contributes to higher 
power factor. By reducing amount of condensers 
needed as much as 66%, this new welder minimizes 


idle power input. 
Is Completely Self-Protected 


A thermostatic device protects the windings of the 
welder from damage due to overheating, opening the 
welder’s magnetic starter under such conditions. This 
feature permits the welder to be used at high current 
values for sustained periods without danger of burn-out. 


Immediate Delivery 


The new welders are available from stock in ratings 
of 200, 300 and 500 amperes. Complete information on 
the ““Fleet-Are’? AC Welders is given in Bul. 366 which 
may be had by writing The Lincoln Electric Company, 
Dept. 214,, Cleveland 1, Ohio. 


Advertisement 
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Harrison Oil Coolers 
Step Up 
| Production Efficiency 


On hydraulic presses and a wide variety of other 
industrial applications, Harrison Oil Coolers 
a increase operating efficiency by maintaining oil 


temperatures within the required range. 





Wear is minimized, ““down time” reduced. 
Performance records prove how well Harrison 


. (sje Oil Coolers are engineered to do their job. 
Ly er - } Harrison Oil Coolers are compact, efficient, 
dependable. They are available in types and 


; 4 
- | ; .- . . 
_— _— } sizes to meet your particular requirements. 











HARRISON RADIATOR piyviston or GENERAL MOTORS, LOCKPORT, NEW YORK 
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Miles Machinery Co.........ccscccccee 342 
Morey Machinery Co.......cscsccssecses 341 
Munro Athletic Products Co., Inc........ 348 
McDonald Machinery Co......ccesseeees 340 
National Machinery Exchange.......... 342 
Osborne & Sexton Machinery Co........ 340 
On Machinery Sales InC....cescccscess 348 
Pauls Motor & Machinery Co......... .349 
Petitt Bros. Machinery Co...........08:. 338 
Reynolds Machinery Co..........+.6++:. 344 
Simmons Machine Tool Corp............ 345 
Standard Metal & Machine Co......... 348 
Oe re Seer 349 
United Machinery & Tool Corp.......... 348 
Victor Machinery Exchange Inc.........344 
West Penn Machinery Co............... 
Wigglesworth Machinery Co............ 


Co 
Winston Machinery Co., Inc. 342-344, 346, Fd 
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Pickled 


Steel 
geisa 4, 


@ Stainless steel sheets pickled in nitric and 











sulphuric acid baths must be finished off with a 
hot water scrubbing. That calls for a tough brush 
...and Pittsburgh Brushes get the call from all 
important strip steel producers. ® Many brushes 
wilt quickly when contact is made with hot water- 
sprayed steel sheets, but Pittsburgh’s dense fill of 


white tampico and Bahia fibre mixture, spiral Back the All-American “Scrub 


wound and evenly trimed, stands up under the 


heaviest punishment. Fine stainless steel wire Team” of Pittsburgh Brushes 


wound mandrels are also available. 





@ A Pittsburgh Brush does the job fast and gives you a 
uniformly finished product. You can depend on Pittsburgh 





Why the Pittsburgh Plate Glass Company Brushes for better performance, enduring economy, and 
Makes Brushes a minimum of lost time in changeovers. In the complete 
As a leading manufacturer of paints, Pittsburgh Pittsburgh line are brushes of all types, including “Perfect 
found that a reliable source of quality brushes was on oe a Daisies oe blies. Uni-Fill 
necessary for the proper application of its products. re eS eae ee 
For over 40 years, Pittsburgh has made its own scratch brushes, as well as paint and other maintenance 
aint brushes. It was a nz al ste cte its . . . . 
paint brushes. It was a natural step to extend its brushes. @ Consult with the Pittsburgh engineering rep- 
engineering and manufacturing facilities by devel- , ” : 
oping production, maintenance and power-driven resentative. He will gladly work with you in developing 
brushes engineered to the specific needs of industry. any type of power-driven brushes to meet your particular 








finishing requirements. 


PITTSBURGH T 
PLATE GLASS COMPANY 73s D)incscon | 


3221 FREDERICK AVENUE - BALTIMORE—29 +» MARYLAND 
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CLEVELAND* IS NOW IN CIWNEINNI 


WE’VE MOVED. The. *Cleveland Automatic 
Machine Company now has a new home. To 
gain enlarged and modern plant,facilities, our 
main factory and offices have been ‘re-located 


in Cincinnati. Shown above is our new plant. 
Cleveland Automatic Model B-18” Shaft 


In the function of Cleveland Automatic Ma- Machine. For automatic, economical pro- 
duction of multiple diameter shafts, 
chines, however, there has been no change. spindles, studs, bolts, etc. 


Wherever production of large or small quan- 
tities of turned and formed parts is required— 
at high speeds, low costs and to close toler- 
ances—Cleveland Automatics do that job. And 


Clevelands cut costs. 








4928 BEECH STREET © ¢ CINCINNATI 12 
CHICAGO (6) 1408 Civic Opera Bldg. CLEVELAND (14) 1114 NBC Bldg. DETROIT (2) 540 New C 
HARTFORD (1) 529 Capital National Bank Bldg. ~NEW YORK (6) 149 Broadway 





NOT JUST A BALL 


PERPETUATING 
PRECISION 


Because the Timken Tapered Roller Bearing 
itself is a permanently precise mechanism, 
it promotes and perpetuates precision wher- 
ever it is installed. It has established a tradi- 
tion of accuracy on machine tool spindles 
that has made it preferred by machine tool 
manufacturers and users the world over. 


Typical examples of perpetuated precision 
stemming from Timken Bearing Equipped 


NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 


spindles are found in Gisholt Turret Lathes. 
Gisholt Machine Company, Madison, Wis- 
consin, is one of the oldest and most en- 
thusiastic users of Timken Bearings. Their 
files are crammed with case histories of out- 
standing performances and economies by Gis- 
holt machines in which Timken Roller Bear- 
ings have had an important part. The Timken 
Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 


TAPERED ROLLER BEARINGS 


AND THRUST 


LOADS OR ANY COMBINATION —U 
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